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Do what you can, with what you have, where you are.

-THEODORE ROOSEVELT 
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Chapter 1

Introduction

“Mr. McGuire: I want to say one word to you. Just one word.

Benjamin: Yes, sir. 

Mr. McGuire: Are you listening? 

Benjamin: Yes, I am. 

Mr. McGuire: Plastics.” 

(The Graduate, 1967)1

Background

The world consumes between 500 billion and 1 trillion polyethylene plastic 

shopping bags every year (Clapp & Swanston, 2009, p. 317). Nearly 3 billion people live 

on less than $2.50 per day and often cannot afford even the most basic necessities 

(United Nations, 2010). What if we could find a way to use the almost limitless resource 

of plastic bags to provide things like tarps for emergency shelters or shoes to prevent 

elephantitis or fishing nets to help with subsistence fishing?

Polyethylene plastic bags were created by the U.S. gas and oil industry and 

introduced to U.S. supermarkets in the 1970s, to Western Europe in the 1980s, and 

finally to the developing world in the 1990s. Polyethylene is made using fossil fuels, 

typically petroleum or natural gas, which are created when organisms are buried and 

exposed to heat and pressure from the Earth's crust for 35 million years or more (Mann 

1 This scene from the 1967 film The Graduate was considered a joke at the time of release, before the 
plastics industry found their footing. It seems oddly prophetic now that plastics are a component of 
nearly every product.
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et al., 2003; Muthu et al., 2001, p. 470).  About 8% of the world's fossil fuel use is for 

plastic production. Up to one-half of all plastics produced are for “disposable” single-use 

items (Halden, 2010, p. 188; Hopewell et al., 2009, p. 2115; Thompson et al., 2009, p. 

2153). Most plastic bags end their lives in landfills or polluting the land and water. Fossil 

fuels take millions of years to produce and are a finite resource yet we still maintain a 

linear use from fuel to waste via disposable plastic (Thompson et al., 2009, p. 2153). 

More than a quarter of the world's population live on less than $1.25 a day and 

nearly half lives on less than $2.50 (United Nations, 2010). While there are an 

unprecedented number of non-governmental organizations (NGOs) working both 

internationally and locally in areas affected by extreme poverty, still many people go 

without even the most basic necessities. Funding is a notorious issue for NGOs since 

they rely on private donations or grants from governments. Many needs go unmet, not 

for lack of trying, but for sheer lack of resources. 

My Applied Project

My project aims to show that plastic bag waste has the potential to provide 

material resources to people living in poverty throughout the world and in doing so, also 

eliminate some of the plastic polluting the environment and causing health hazards to 

humans and animals. Using only plastic waste and implements available in any setting, 

I first strengthened plastic bags into a useable textile (either yarn or fabric), and then 

used knitting and fusing methods to create useful products. I successfully created rope, 

fishing nets, shoes, tarps, rain water collectors, toilet seats, a neonatal warming bag, 
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and webbing for construction. Additionally, I created a website, 

upcyclingplastic.weebly.com, to share my designs as open source information and 

provide picture and video tutorials. The website has been active since January 2012 

and has received over 2,000 views. I also am working to spread the information through 

the NGO community in hopes that these techniques can fill gaps in relief, aid, and 

development organizations. My project aims to change the view of end-of-life plastics, 

specifically plastic bags, from waste to useful raw materials.

3
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Chapter 2

The Problems

Plastic Not So Fantastic

All plastic that has been made since its creation in the 1950s, still exists on this 

planet excepting what has been incinerated. Studies done in the 1970s show plastic 

degrades extremely slowly and estimates put full biodegradation in the range of 

centuries to millennia (Barnes et al., 2009, p. 1993; Roy et al., 2011, p. 4217). 

Quantitative data on the abundance of debris on the seabed are still very limited, but 

there are concerns that degradation rates in the deep sea will be even slower than on 

land because of the darkness and cold (Barnes et al., 2009; Ryan et al., 2009). Large-

scale plastic production began about 60 years ago and plastic is now a component, 

partially or wholly, of nearly every product in the world. Because of this rapid increase of 

use, plastic fragments make their way to every inch of the globe to pollute soil, rivers, 

lakes, and oceans. Plastic waste has been found in even the most remote locations, 

from Antarctica to sub-Arctic islands in the Southern Ocean to 1000 meters below the 

ocean surface (Gregory, 2009, p. 2013; Barnes et al., 2009, p.1995). Up to 80% of land 

and ocean pollution is plastic, with polyethylene films, which include plastic bags, the 

most common pollutant (Barnes et al., 2009, p. 1995). Very few plastic bags are 

recycled – less than 5% in the U.S. and almost none in the developing world because 

recycling infrastructure is nearly non-existent. Plastic film is one of the least valuable 

recyclables because there is low demand for the post-consumer commercial goods into 
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which it is made and is troublesome to recycle (Clapp & Swanston, 2009). The relatively 

few bags that are collected for recycling are not actually recycled into new plastic bags, 

but rather downcycled into other products of lesser quality and value. Recycling plastic 

bags, therefore, does not eliminate the continued need for fossil fuels for polyethylene 

manufacturing. Often, additional chemicals are required in order to turn the plastic into 

something useable, making the environmental impact of the downcycled product 

potentially worse than if one had simply thrown it away (McDonough & Braungart, 2002, 

p. 56-59; Roy et al., 2011, p. 4217).  A much touted alternative to traditional plastic 

bags, “biodegradable polyethylene” does not actually biodegrade – the starch holding 

the polymer together breaks down leaving pieces of polyethylene that are too small to 

see, but they do not mineralize (Roy et al., 2011, p.4223). Plastic bag bans and 

restrictions are becoming more common (Clapp & Swanston, 2009, p.315) and are a 

necessary step, but they will not eliminate the trillions upon trillions of plastic bags 

already littering the globe. 

Plastic – More than Pollution

Plastic bags are not just an environmental problem, they are also a hazard to 

human health and animal welfare (Clapp & Swanston, 2009, p.315; Moore, 2008, p. 

132; Sivan, 2011, p. 422). Ruminants, like sheep and cattle, eat the bags and either 

suffocate, or because the plastic is indigestible, it can build up in their stomachs until the 

animals starve to death (Clapp & Swanston, 2009, p. 319). Because the bags are so 

light, they catch on the wind and get stuck in trees and bushes. There they collect 
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standing water and the polyethylene retains heat, making them perfect breeding 

grounds for mosquitoes carrying Dengue Fever or malaria. This is the fact that is fueling 

many plastic bag bans in Africa where malaria is still a major health concern (United 

Nations Environmental Programme [UNEP], 2005, p. 23). Plastic bags also block 

drainage and sewer systems and have contributed to and compounded flooding 

problems in places like Bangladesh and India (Clapp & Swanston, 2009, p. 319; Ryan 

et al., 2009, p.1999). Nearly half the world's population lives within 50 miles of the coast 

where plastic bags are becoming a huge oceanic problem. Plastic entangles, strangles, 

starves, drags, smothers, and drowns over 260 marine species, including coral, fish, 

seabirds, turtles, and marine mammals (Gregory, 2009, p. 2015-2017; Moore, 2008, p. 

132; Ryan et al., 2009, p.2007; Teuten et al., 2007, p. 7759). In addition to the physical 

problems associated with plastic debris, there has been much speculation that plastic 

fragments collect persistent organic pollutants that, when ingested, have the potential to 

transfer toxic substances to the food chain (Clapp & Swanston, 2009, p. 318; Moore, 

2008, p. 132). Floating plastic debris can rapidly become colonized by marine 

organisms and, since it can persist at the sea surface for substantial periods, it may 

subsequently facilitate the transport of invasive non-native or ‘alien’ species which can 

wreak havoc on ecosystems (Gregory, 2009, p. 2018; Moore, 2008, p. 132; Teuten et 

al., 2007, p. 7759). 

Relief, Aid, and Development Needs

Three billion people, nearly half the world's population live on less than $2.50 per 
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day. People living in moderate to extreme poverty are at higher risk for negative health 

outcomes. High infant mortality rates are a severe problem in many developing areas. 

Forty-one percent of under-five year mortality is a result of neonatal causes, including 

preterm birth.  A common issue, particularly among preterm infants, is hypothermia. 

There have been encouraging studies by Ibrahim and Yoxall (2009), Lenclen et al. 

(2002), and Rohana et al. (2011) on the use of occlusive polyethylene wrapping for 

preterm underweight newborns to prevent hypothermia. These studies were conducted 

in hospitals in the UK and France and the polyethylene used was sterile hospital stocks, 

but it is possible to find a creative solution using available polyethylene in the 

developing world. Neglected tropical diseases (NTDs) are a common accompaniment to 

poverty, affecting over 1 billion people (World Health Organization [WHO], 2010). 

Among these NTDs, parasitic diseases like hookworm and podoconiosis – also known 

as nonfilarial elephantiasis – can be partially prevented by wearing shoes. 

Unfortunately, because neglected tropical diseases are most common among the poor, 

those afflicted often cannot afford preventative footwear (Erosie et al., 2002; Alemu et 

al., 2011). Extreme poverty and negative health outcomes are also an issue for the 

nearly 42 million refugees and internally displaced people, many of whom live in 

temporary settlements (United Nations [UN], 2010). For those living in refugee camps, 

temporary shelters often become long-term homes. However when funding runs out, so 

do supplies to repair tarps used as make-shift roofs or walls. Lack of adequate shelter 

can further compound health problems associated with life as a refugee. There are 

millions of relief, aid, and development organizations working to reduce poverty, infant 
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mortality, and NTDs, and assist displaced people, but obtaining the necessary 

resources is often complex and time-consuming. Upcycling polyethylene into things like 

shoes, newborn swaddlers, and tarps may be an answer to funding problems for NGOs 

working in international relief, aid, and development. This may also provide a 

sustainable solution to fulfilling needs after NGOs leave a project or region. 
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Chapter 3

The Approach - Upcycling

Upcycling – What is it?

“Upcycling” is an alternative to recycling or downcycling. Upcycling occurs when 

something of little value is turned into something of better quality and greater value. 

Upcycling has many creative uses from art to design to consumer goods. Artists and 

designers in the developed world have caught onto this idea and have come up with 

some creative ways to use plastic bags as well as other “trash.” 

Figure 1. Plastic garbage bin liner 
dress. Photograph with 
permission of Junk Fusion. 

Figure 2. Plastic bag monster in 
Slovenia. Photograph courtesy of 
The Miha Artnak. 

Figure 3. Upcycled backpack. 
Photograph courtesy of 
Terracycle.
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Figure 1 shows a dress made from fused garbage bin liners, Figure 2 shows a 

plastic bag monster in Slovenia, and Figure 3 shows a backpack made from CapriSun 

pouches by a company called TerraCycle. Upcycling is particularly appealing because it 

uses something free – namely trash – to create something potentially useful (Pol, 2010, 

p. 4753). Upcycling plastic bags has the added benefit that they are so ubiquitous as to 

be an almost unending source of raw material.

Upcycling – Relevant for Pollution Reduction

Plastic is an extremely durable material that requires fossil fuels for material and 

production. Many plastic products, including plastic shopping bags, are intended to have 

a life span of minutes or hours. We use a material that will likely last a millennia on a 

product that may be used for its initial purpose only for a few moments (Halden, 2010, 

p. 188). If upcycling accomplishes nothing else, by strengthening the bags, you inhibit 

their ability to float on the wind and pollute the land and oceans. By repurposing plastic 

bags, we can give them extended life somewhere outside of landfills and the ocean; 

should a viable biodegradable option be found, the product can be broken down at the 

end of its life, rather than burying it never to be recovered. 

Upcycling – Relevant for International Development

While creative uses for upcycling trash make for interesting art and social 

commentary, there is a much broader base of people who can benefit from it. A 
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Honduran company, called eco-tecnologia, makes houses from PET beverage bottles in 

many impoverished countries, including Bolivia, India, and Cameroon. The houses are 

made entirely out of plastic bottles filled with sand and then covered in adobe or 

concrete. The bottles are stronger than brick, are great insulators, and are likely to last a 

millennia. Plastic bottle houses are a great example of using upcycling ideas for 

development needs. Upcycling also has the potential to provide an additional income 

source for organized garbage pickers. The Waste for Life Initiative (Baillie et al., 2009) 

works with garbage pickers in Argentina and Lesotho. The organization mainly helps to 

create a manufacturing stream from the informal recycling system and provides the 

technology and know-how to create mixed fiber and plastic textiles. 

 The only real way to eliminate plastic bag pollution, is to pick it up by hand, but 

then what? Throw it in a landfill? No, we can upcycle them. Plastic bags are a resource 

that is both free and abundant in every part of the world. Upcycling is possible even in 

the most resource poor settings. Fusing requires only heat, something that holds heat, 

and paper or something similar that will not stick to plastic. The simplest way to do this 

is with a metal cooking pot heated over fire and a paper bag or other paper trash placed 

between the heated pot and the plastic. Knitting requires two sticks with pointy ends of 

similar size. Anyone can do it and with a little practice; it is easy to tailor knitting or 

fusing projects to a specific need. 

Upcycling Plastic Bags - Resource Overview

There are several researchers working on what to do with the abundance of 
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polyethylene in the environment. A study by Punith and Veeraragavan (2011) analyzed 

the use of polyethylene waste when mixed into asphalt for paving purposes. Another 

study by Pol (2010) looked at turning polyethylene and other waste plastic into pure 

carbon microspheres for industrial use. There are other studies by Sivan (2011), Kapri 

et al. (2009), and Balasubramanian et al. (2010) that focus on biodegradation of 

polyethylene using bacteria to speed the process. While this research is still in its 

infancy, the results were somewhat positive with between 15-40% of the plastic 

degrading. While further research is needed, my project could provide a way to keep 

plastic bags out of the waste stream until useful industrial upcycling or biodegradation 

through bacteria become viable options. This idea comes partially from McDonough and 

Braungart's (2002) concept of “parking lots:” for products that cannot effectively be 

reused, saving them in some way until the technology is ready is better than burying 

them in a landfill where they become irretrievable.  
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Chapter 4

Conceptualization of the Project

Why MLS?

My project, while perhaps not typical for a Master of Liberal Studies, fits well 

within the program's requirements for interdisciplinarity and the recent emphasis on 

sustainability studies. Additionally, the MLS applied project is the best fit for a physical 

project that has real life applications.

Interdisciplinarity and Influential Coursework

The problem I am addressing is an environmental and health hazard confluence 

as well as an issue for international development. My solution involves using ideas from 

sustainability studies – namely “upcycling” - to create products that help alleviate 

circumstances that lead to further health issues among the world's poor as well as 

provide basic necessities that they might otherwise not be able to afford. 

Nearly every course I took for my degree helped shape my final project. From 

“Sustainability” with Tim Smith, I learned the core concepts behind sustainable 

development and found myself drawn to the need for innovation as well as the 

consideration of what already exists. Also from this class, the concept of an enterprise 

using a triple bottom line – one that addresses financial, social, and environmental 

needs – was particularly helpful when deciding on a project. “Psychology of Sustainable 

Behavior” with Christie Manning made me look at sustainable behavior from different 
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angles. The idea that people may not care about “saving the environment,” but might 

care about saving money, helped shape the idea of my project addressing NGO funding 

issues. In “Social Entrepreneurship” with Terri Barreiro and Melissa Middleton Stone, I 

learned about many different organizations, both for-profit and not-for-profit, that 

address social problems in a way that is financially sustainable. Finally, “Global Health, 

Relief and Development and Religious and non-Religious NGOs” and “Health and 

Human Rights” with Kirk Allison introduced me to a wide array of issues in the 

developing world and the challenges faced by non-governmental organizations working 

in international relief, aid, and development. My coursework provided a basis for 

understanding some of the problems and needs in international development and how 

ideas and approaches in sustainability studies can address these deficits. 

Initial Conception of Project

I initially planned to write a standard thesis on how a specific consumer behavior, 

like drinking bottled water or constantly upgrading electronics, added to the global 

health burden. In the initial research phase, I became increasingly despondent about 

the state of the world and how insignificant writing a thesis would be to those affected. I 

decided that rather than becoming overwhelmed by all the things I could not change in 

the world, I should figure out what I could contribute. I made a list of all the skills I 

possess and how I could apply them to specific global issues. I briefly began work on 

designing a large-scale composting toilet made from plastic bottles that made use of 

nitrogen-loving edible plants, mycelium fungus, methane capture, and compost turning 
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mechanisms powered by playground equipment. I am still intrigued by this idea and 

may pursue it later on, but for the scope of an applied MLS project, it did not seem 

feasible. I settled on a much simpler idea that applied my designing and knitting skills to 

needs of those living in extreme poverty.  First, I made a list of basic useful items I 

thought could be made by knitting or fusing plastic bags. Second, I made initial sketches 

and design plans. Third, I made a set of prototypes and then made adjustments to the 

designs that were either not functional or not simple enough for a novice knitter or fuser. 

Finally, I remade the designs that needed improvement and wrote the patterns.

Additionally, I wanted to provide my designs as open source information for 

anyone who could benefit from them. I created a simple website, 

upcyclingplastic.weebly.com, with a brief synopsis of my project, pictures and patterns 

of the prototypes, and photo and video tutorials for making plastic bag yarn, knitting, 

and fusing. 

I also reached out to some non-governmental organizations that could use this 

type of project to further their goals. “Feed My Starving Children,” a Minneapolis based 

NGO, is interested in using the concepts from my project on the numerous plastic bags 

they use to distribute their care packages. I am also in contact with eco-tecnologia, the 

makers of plastic bottle houses, and hope to work with them to use my construction 

webbing in their designs. I have contacted a few other NGOs, and while I have not 

received a response yet, my hope is that all NGOs that could benefit from upcycling 

plastic will have access to my pattern designs and use my project as a starting point for 

useful designs in their own work. 
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Realities and Changes

Many of my items required several versions before I found a design that was 

simple, strong, and functional. The hand-held fishing net (see Figure 4), for example, 

took eight attempts before I settled on a prototype. I realized that for someone who is 

new to knitting, there is a steep learning curve so I wanted the designs to be as simple 

as possible and easy to adjust for specific needs and conditions. I also made several 

versions of shoes so there were options that might be better suited to certain climates 

and conditions (harder-soled vs. more flexible – see Figures 5 and 6).  

Figure 4. Knitted plastic bag 
fishing net design. Photograph by 
author.

Figure 5. Fused and knitted hard-
soled shoe design. Photograph 
by author.

Figure 6. Knitted flexible shoe 
design. Photograph by author.

I originally planned to also create designs for consumer goods that could be sold 

in markets to provide extra income for people living in poverty. I made prototypes of 
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wallets (Figure 7), purses (Figure 8), and bracelets (Figure 9). I chose to move away 

from consumer goods because there are other organizations that are upcycling plastic 

bags into things like baskets (G-lish Foundation, Ghana) and bags and wallets 

(Conserve India, India and Smateria, Cambodia). These groups are doing great work by 

providing jobs for waste pickers and disadvantaged women and then bringing the profits 

back to the communities. While I see the benefits these items can bring, I feel the real 

uniqueness of my project is in the designs for basic necessities like shoes and tarps.

Figure 7. Fused plastic bag wallet 
design. Photograph by author.

Figure 8. Knitted plastic bag purse 
design. Photograph by author.

Figure 9. Fused plastic 
bag bracelet design. 
Photograph by author.

Some of my initial ideas were discarded because of either additional 

requirements for functionality or due to the nature of the polyethylene. I had originally 

envisioned making an erasable writing board for rural schools, but the design was 

scrapped because a dry-erase writing implement would be necessary and likely difficult 

to obtain in resource poor settings. I also had plans for a mosquito net but the nature of 
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polyethylene made the design too hot to be functional in tropical locales where disease-

carrying mosquitoes are a problem. 
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Chapter 5

Conclusion

Overview

Hardly anyone questions the logic behind recovering materials like aluminum or 

iron through recycling. It is cheaper and easier to collect a material that has already 

been mined and milled, than to try to mine and refine it from scratch. What if we could 

begin to consider this same logic for materials we consider trash, like plastic bags? 

Polyethylene bags require fossil fuels as a starting material, for production, and for 

distribution, but we see them as a disposable, one-time-use product with little to no 

utility after their first use. Most plastic bags end up in landfills or polluting the land and 

water where they cause environmental and health hazards. Upcycling plastic bags has 

the potential to reduce the pollution and negative health risks associated with errant 

polyethylene while providing basic necessities for people living in poverty. 

Intentions and Goals

My first goal was to provide proof of concept that plastic bags can become 

something useful with a little effort. Second, I hoped to spread the idea that upcycling is 

a viable option for addressing needs in relief, aid, and development work. My big picture 

goal was to provide a way to give plastic bags a second life and save them from the 

waste stream while at the same time providing some people living in poverty a way to 

create useful tools for little or no cost. 
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I was able to create simple functional designs that I believe can be useful for their 

intended purpose. My initial designs provided proof of concept that it is possible to make 

something functional out of plastic bags with limited resources. However, I continued to 

make and remake certain designs to ensure that they were simple enough for anyone to 

make and sturdy enough to stand up to regular use.  

As an extra step for my project, I created a website, upcyclingplastic.weebly.com, 

with pictures, design patterns, and tutorials. I posted a synopsis of my project and a link 

to my website on social networking sites that cater to those who knit and/or work in 

international development, specifically Ravelry, Reddit, and Facebook. I have also 

reached out to several organizations that can benefit from my designs and I hope to be 

able to work with them in the future. My hope is that by sharing and providing the 

information freely, those who could benefit most from my project will have access to it. 

I also presented my project to a Public Health course on Global Health, Relief, 

and Development where it was well received. This resulted in contact with an NGO that 

is interested in utilizing the concepts of my project. A member of the audience gave me 

a card with information for a woman who works at the NGO Feed My Starving Children 

(FMSC). The organization provides all their food deliveries in plastic bags and they have 

become concerned that they are adding to pollution in areas they help. I shared my 

ideas and website with FMSC and hope to work with them to determine which designs 

will best address their recipients' needs. The Public Health course presentation also 

resulted in the possibility of presenting my project as a TED talk at the fall conference 

hosted by the University of Minnesota. The TED conferences are centered on “ideas 
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that can change the world.” I was contacted by the organizers and they are interested in 

my presentation for the TED Fall Salon at University of Minnesota. 

Ultimately, my project is meant to inspire people to think of renegade plastic bags 

as a raw material that can be used to fulfill needs. My designs are only a sampling of 

the types of items that can be made by knitting or fusing plastic bags. The techniques 

are simple and it would be easy for someone working in international development to 

create designs tailored to their organization's specific needs.

Research Limitations

Research into upcycling polyethylene has been limited to industrial uses like 

carbon microspheres and asphalt. Research into functional biodegradation methods is 

an area that is finally starting to receive much-needed attention. There is still a long way 

to go to find a suitable method that will result in full-mineralization of polyethylene, but 

the initial studies show promise. There has only been one academic study on upcycling 

plastic bags for international development, specifically focusing on the Waste for Life 

Initiative. The study mostly looks at how to industrialize the process of making mixed 

fiber textiles for organized garbage pickers. Upcycling plastic bags in general, and for 

international development specifically, are areas that would benefit from more research 

and more attention.

I am hopeful that my project will encourage new uses and designs for plastic 

bags. The products I developed may not be useful for all organizations or all people 

living in moderate to extreme poverty. At the very least, it can start as a jumping off point 

21



for NGOs or people in need to begin to view plastic bags as a viable material resource 

that can be used to create helpful items.

Insights and Lessons Learned

I originally planned to write a normal thesis looking at some unsustainable 

behavior and how it affects the health of the world's poor. The more I researched things 

like water privatization, monoculture farming, and bottled water, the more I wanted to 

find some way to help. I thought about what I know how to do and how I could use those 

skills to do something meaningful. I taught myself to knit as a way to cope with my 

father's death and over the years have become proficient enough to start my own 

business designing knitting patterns. I decided to try my hand at applying these skills to 

plastic and found I was able to make really simple but functional designs. I believe this 

could truly be a way to reduce the amount of plastic bags in the waste cycle while 

providing basic necessities to people who may otherwise not be able to afford them.

Plastic bags when strengthened can be used for almost anything that 

conventional plastic can. It does take some time, effort, and energy to turn used plastic 

bags into something new and valuable, but is possible even in the most resource poor 

settings. I hope the idea spreads among the NGO community and helps to fill gaps in 

their organizations, but I cannot be sure this information will ever reach the people it 

could help the most. I emailed a synopsis of my project, along with a link to the website, 

to a few NGOs that have either expressed interest in upcycling plastic bags or that I feel 

could benefit from specific designs – namely the construction webbing for plastic bottle 
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house construction.

I recognize that there are potential dangers with knitting contaminated bags – 

particularly in areas where “flying toilets” are an issue. “Flying toilets” are the common 

name for plastic bags that are used as portable toilets and then flung into the 

environment. Ideally, I would suggest bags that contain human/animal waste are 

avoided and empty bags are cleaned before they are turned into yarn. Unfortunately, 

people who live on less than $2 per day often also have limited access to clean water. I 

am not sure if it is worse to risk exposure to contaminants in plastic bags or the 

contaminated water used to clean them. This is less of an issue for fusing bags as the 

high heat required to fuse is more than enough to kill any bacteria.

I also had initial concerns that there may be some kinds of toxic fumes released 

by polyethylene when heated. Although there is not abundant research on potential 

risks associated with inhalation near melting polyethylene, there are some studies that 

show chemicals released from high-density polyethylene (HDPE) and low-density 

polyethylene (LDPE) do not represent a significant health risk (Halden, 2010, p. 186; JG 

Summit Petrochemical Corporation, 2006). To mitigate any problems from fumes, I 

suggest that fusing occur only outside or in well-ventilated areas.

Final Thoughts

Nobel Laureate and environmental activist, Wangari Maathai, liked to tell the 

story of the hummingbird. In the story, there was a great forest fire. All the animals fled 

the forest and looked on in despair feeling overwhelmed and powerless-- except the 
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hummingbird. The little hummingbird flew to the nearest stream, took a drop of water 

and put it on the fire and flew back and forth as fast as it could, carrying one drop at a 

time. Meanwhile all the other animals stood by, watching the fire helplessly. The other 

animals mocked the hummingbird and asked “what do you think you can do? You are 

too little, this fire is too big, your wings are too little and your beak is so small you can 

only bring a small drop of water at a time.” The little hummingbird turned to them without 

wasting any time and told them “I am doing the best I can” (Beneson & Rosow, 2009).

I do not know if it is possible to upcycle plastic bags on a scale large enough to 

greatly impact international development needs. However, my project shows that it is 

possible to make a tarp out of plastic bags in less time than it would take for a 

commercial tarp to reach an area devastated by an earthquake or tsunami. This could 

have great implications for groups working in relief situations. I was also able to create 

functional and durable shoes from plastic bags for no cost. While this may not mean the 

end of hookworm or podoconiosis in the world, it certainly may help prevent the 

devastating effects of parasitic diseases in some people. 

Historian Harold Zinn wrote, “We don't have to engage in grand, heroic actions to 

participate in the process of change. Small acts, when multiplied by millions of people, 

can transform the world” (1994, p. 208). Imagine what would happen if millions of 

people each picked up enough plastic bags to make a pair of shoes, or a fishing net, or 

a tarp. How much would that reduce the negative effects of plastic on the environment 

and human health? How many people living in extreme poverty could those items help? 

Perhaps designing basic necessities out of plastic bags is only a drop of water against a 
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raging forest fire, but if enough people catch on to the idea, it just might transform the 

world.
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APPENDIX

Figure 10. Plastic bag yarn. Photograph by author. Figure 11. Fusing plastic bags. Photograph by 
author.

Figure 12. Knitted plastic bag rope design. 
Photograph by author.

Figure 13. Knitted plastic bag neonatal warming 
bag design. Photograph by author
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APPENDIX (continued)

Figure 14. Fused plastic bag tarp design. 
Photograph by author.

Figure 15. Knitted plastic bag construction webbing 
design. Photograph by author.

Figure 16. Fused plastic bag rain catcher design. 
Photograph by author.

Figure 17. Fused plastic bag toilet seat design. 
Photograph by author.
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