
 

 

 

 

Integrating Circular Economy for PET Plastic at  

Duke University’s Fuqua School of Business 
 

Authors: 

 Caroline Bales and Emilia Hull 

 

Advisor:  

Dr. Dan Vermeer 

 

Client:  

Premirr Plastics, LLC 

 

April 2019 

 

 

Master’s Project, submitted in partial fulfillment of the 

requirements for the Master of Environmental Management degree 

Nicholas School of the Environment, 

Duke University 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 



2 
 

 

Table of Contents 
 

Executive Summary                    3 

Part 1. Introduction and Project Outline                 4 

Introduction                    4 

Literature Review                   5 

Project Outline                 13 

Part II. Methods                  15 

Part III. Results & Limitations                16 

Survey Results & Consumer Insights               16 

Interview Takeaways & Ecosystem Feasibility             21 

Limitations                  26 

 Part IV. Recommendations & Next Steps               27 

 Recommendations                 27 

 Next Steps                  29 

Conclusion                  30 

Acknowledgements                  31 

Appendix                   32 

References                   41 

 

 

 

 

  



3 
 

Executive Summary 

  

Plastic has become an integral part of our economy as a core material. However, current waste 

systems are proving insufficient to address the increasing rise of plastic waste, which paired with 

consumer challenges, has led to a worldwide crisis regarding plastic waste. Premirr Plastics, a 

North Carolina-based start-up company, has invented a new process to recycle waste PET plastic 

back to virgin quality monomers, which allows for the continuous reuse of the material – a 

drastic change from current technology. Premirr is various exploring business models and is 

interested in creating a small-scale, closed-loop system for individual institutions, such as 

universities. This paper evaluates part of their proposed plan by testing its feasibility at Duke 

University's Fuqua School of Business to explore (1) consumer interest, and (2) institutional 

interest. This study concludes that, while there is strong consumer interest and institutional 

support at Fuqua, certain barriers make this a challenging business plan. However, due to the 

plan’s marketing appeal, we recommend launching a pilot as a marketing plan while relying on 

another business plan as the primary revenue generator.   
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Part I. Introduction and Project Outline 

 

Introduction 

Plastic is a key material in our modern economy, which has led to an increase in production, 

consumption, and disposal. Unfortunately, only 9% of plastics are currently recycled.1 Given the 

exponential increase of consumption and waste projected for the near future, and the finite 

resources at our disposal, the current system is unsustainable. This disconnect can largely be 

attributed to two primary sources: consumer behavior, and the lack of a robust recycling system.  

 

Premirr Plastics is a North Carolina triangle-based company that has invented a promising new 

green chemistry process to recycle PET plastic (which accounts for approximately 10% of the 

USD 30B market in plastics) back to virgin quality monomers. Premirr’s process allows for 

recycled plastic to retain all the chemical and physical properties of virgin plastic – a radical shift 

from the current system, where recycled plastic is down-cycled into inferior products.2 This 

process essentially allows for a “closing of the loop,” utilizing PET plastic waste to manufacture 

new plastic with virgin properties. In essence, it makes a plastic water bottle out of another 

plastic water bottle. This is an exciting development as this new technology can help address 

some of the issues with the current recycling landscape, moving from a reuse paradigm, where 

plastic is downgraded to eventually end up in landfills, to a circular economy paradigm, where 

plastic can continuously be reused. While Premirr’s new technology does not directly address 

consumer behavior issues, it could provide an incentive for consumers to overcome current 

barriers to recycling. 

 

As a start-up, Premirr is assessing different business plans. One possibility, explored in this 

paper, is to create a small-scale, closed-loop system at an institution, effectively isolating PET 

plastic waste and recycling it to fulfill the community’s needs. By implementing this closed-loop 

system, a community could eliminate PET plastic waste. This paper evaluates the attractiveness 

of this business plan, investigating (1) consumer interest, and (2) institutional interest, as well as 

key opportunities and challenges. To better assess the business plan, this paper focuses on Duke 

University’s Fuqua School of Business (“Fuqua”) as a case study to determine the viability of the 

business plan as well as the attractiveness of educational institutions as potential clients.  

 

In order to gain a deeper understanding of the viability of the proposed plan at Fuqua, this paper 

examines current literature on the current plastic recycling landscape and relevant context before 

examining into Fuqua’s current waste management system and the potential for a pilot.   

                                                           
1 National Geographic, 2018 
2 Premirr Plastics, LLC, 2019 
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Literature Review  
 

The Current Plastic Landscape 

Global consumption is on the rise, fueled by a growing population and increasingly resource-

intensive consumption patterns.3 As a key material for modern society, plastic is following this 

trend, with manufacturing ramping up in recent decades to meet demand. Production is expected 

to double over the next two decades, due to both plastic’s attractiveness as a core material as well 

as global consumption needs.4 This increase is reflected in oil companies’ predictions for plastic 

as part of their portfolio over the next few decades, driven by their need to diversify. For 

example, despite only 8% of the world’s oil currently being used in plastic production, it is 

predicted that by 2050 this number will increase to 20%.5  

As cheap, light, and versatile material, plastic is quickly replacing traditional materials, such as 

glass and cardboard.6 Looking at where plastic is used, in 2017 the biggest domestic use is 

packaging (34%), followed by consumer and institutional goods (20%), and construction (17%).7 

Due to plastic’s universal appeal, its production has increased rapidly, with more than half of all 

plastic ever produced being manufactured as of 2000, showing an exponential increase in plastic 

production in the last two decades.8  

However, this increase in consumption – while potentially benefitting the economy in the short-

term – has serious harmful consequences, namely waste generation. According to the World 

Bank, “the worlds’ cities generated 2.01 billion tons of solid waste, amounting to a footprint of 

0.74 kilograms per person per day” in 2016.9 With rapid population growth and urbanization, 

“annual waste generation is expected to increase by 70% from 2016 levels to 3.40 billion tons in 

2050.”10 This increase in waste comes with serious health, safety, and environmental 

consequences, as well as increasing costs for municipal governments. These include disease 

proliferation in areas with poor waste management, the increasing costs of waste management 

where landfills are being filled, and the severe uptick of environmental pollution and subsequent 

clean up that accompanies waste increases.11 Population growth, consumption, and waste are 

therefore creating a reinforcing positive loop that is a reality for the near future, and could 

potentially spin out of control, leading to major challenges in the future.  

Plastic, currently the third largest contributor to municipal waste globally, is expected to follow 

the general trend of waste generation and rapidly rise in the near future.12 This trend will be 

further exacerbated by the shift in society further towards plastic products. In 2016, there were 

                                                           
3 Worldwatch Institute, 2011 
4 Ellen MacArthur Foundation, 2017. The New Plastics Economy.  
5 World Economic Forum, 2018  
6 O’Neill, 2018 
7 O’Neill, 2018 
8 National Geographic, 2018 
9 World Bank, 2018 
10 World Bank, 2018 
11 World Bank, 2018 
12 National Geographic, 2018 
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260 million tons/yr of plastic waste, and this is expected to almost double to 460 million tons/yr 

in 2030.13 However, plastic waste management has yet to catch up to the exponential increase in 

plastic waste. According to the EPA, only 9.1% of plastic material in the US municipal waste 

stream was recycled in 2015, with another 15.5% incinerated, and 75.4% going into landfills, 

where it can take up to 500 years to decompose.14 This does not even account for the significant 

amount of plastic that escaped into the environment where it can have serious negative effects, 

especially for marine life. For example, it is estimated that 18 billion pounds of plastic waste 

escapes into the ocean every year.15 The Ellen MacArthur Foundation states that, by weight, 

there may be more plastic than fish in the oceans by 2050.16 Given how plastic is essentially non-

degradable, and long-lasting, these negative externalities are very concerning.  

Recycling is often looked to as the solution to plastic pollution. However, as noted above, current 

recycling rates are very low. Especially within the US, the low recycling rate is shocking when 

compared with other nations such as China, where 22% of plastic is recycled, or the European 

Union with a high of 39%.17 Furthermore, the current failure to recycle plastic is estimated to 

lead to a loss of USD 80 to 120 billion per year, primarily from the recycling industry.18 This low 

recycling rate could be contributed to unfavorable economics, as only about 20% of current 

plastic packaging provides an economically attractive opportunity to reuse or recycle, and 

approximately 30% of plastic packaging will never be reused or recycled at all.19 Given these 

factors, it is evident that the current system is in need of a redesign, as recycling alone cannot 

address the ever-increasing amount of plastic waste.  

Delving further into the plastic recycling landscape, the US currently has 633 materials recycling 

facilities that can clean, sort, and bale a total of 100,000 tons of plastic recyclables per day.20 In 

2015, US exporters shipped more than 2 million tons of plastic scrap from these facilities at a 

value of USD 810 million.21 However, with an increase in domestic recycling initiatives, these 

facilities are becoming overwhelmed and scrap piles are building up, especially now that China - 

a key buyer and revenue stream for municipal governments - is no longer accepting the large 

majority of waste imports.22 This is not even accounting for the fact that over half of the material 

that these facilities receive is usually redirected to landfills due to contamination. The current 

system is therefore not only facing an economic problem, but also a sheer volume problem as it 

is being overwhelmed by current plastic waste volumes and will not be able to handle the 

expected surge in the amount of plastic waste in the future.  

 

All plastic is not equal. Within the bucket of “plastic,” there are several different types of plastic, 

which have led to different recycling codes on plastic wares to distinguish the material, and thus 

recyclability, of each product. The most valuable type of plastic is polyethylene terephthalate 

                                                           
13 Hundertmark et. al, 2018. How plastics waste recycling could transform the chemical industry 
14 O’Neill, 2018 
15 National Geographic, 2018 
16 Ellen MacArthur Foundation, 2017. The New Plastics Economy. 
17 O’Neill, 2018 
18 O’Neill, 2018; Ellen MacArthur Foundation, 2017. The New Plastics Economy 
19 Ellen MacArthur Foundation, 2017. The New Plastics Economy. 
20 O’Neill, 2018 
21 LeBlanc, 2018 
22 O’Neill, 2018 
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(PET), or Plastic #1, due to its highly recyclable nature, which makes it the most economically 

attractive plastic to recycle.23 In 2017, the US recycled 29.2% of PET plastic bottles, a slight 

increase from 2016 with 28.4%. Of the 1.72 million pounds collected, 1.44 million pounds were 

purchased and processed by domestic PET reclaimers, while the rest was exported to a variety of 

locations, such as Canada.24  Looking at recycling rates pertaining to PET plastic, the National 

Association for PET Container Resources (NAPCOR) stated that, in 2011, containers and 

packaging had a 14.6% recycling rate, whereas plastic durable goods had 6.6% recycling rate 

and other non-durable goods were recycled at a rate of 2.2%, making PET the most recycled of 

the plastics.25 In containers, which have the highest recycling rate, 30.3% of HDPE natural 

bottles were recycled and 29.9% of PET bottles and jars were recycled in the US.26 However, 

there is currently a very small percentage of recycled materials that are used to make new bottles, 

with Coca-Cola using 7% recycled material, and Nestle Waters North America using merely 6% 

recycled content.27 This lack of usage can be attributed to historically low demand for recycled 

plastic, the low quality of recycled stock, and the higher price of recycled materials compared to 

newly manufactured plastic.  

 

The system is therefore broken. Plastic manufacturing, and therefore waste, is rapidly on the rise, 

yet the current waste management system is struggling to handle the current levels of plastic 

waste and will not be able to address the increasingly levels of the future. Furthermore, the 

current system largely favors landfills, which cause significant environmental harm and 

degradation, remove resources and plastic from the system, and are becoming more expensive as 

land becomes an increasingly finite resource. Recycling – a possible solution to the waste 

problem – only currently accounts for 9% of plastic waste, and recycling rates remain low 

globally. While there are many contributing factors to low recycling rates, this paper considers 

two reasons in detail: consumer behavior, and the lack of a robust recycling infrastructure.  

 

Consumer Behavior  

Consumer behavior regarding waste management is not well understood. Little is known about 

how consumers make choices on waste disposal of products, and consumer behavior associated 

with recycling materials can be erratic and hard to predict.28 There are many factors that 

influence consumer behavior of waste disposal, including knowledge of disposal options, 

proximity to a waste disposal site, cost of disposal, and mood when disposing of a product.29 

 

Consumer behavior towards plastic and plastic recycling has changed drastically over the past 

few decades. While the benefits of plastic were lauded in the past, plastic is now often portrayed 

in a negative light, linked to a negative environmental impact and marine pollution. Despite this 

shift in perceptions, there has been little change in consumers’ actions. A 2014 survey by Kelton 

Global found that “half of Americans say they recycle 75% or more of their recyclable items”, 

with 8% claiming to recycle all recyclables.30 However, the EPA’s recycling rates in 2014 

                                                           
23 Sedaghat, 2018 
24 Caliendo, 2018 
25 LeBlanc, 2018 
26 Staub, 2018 
27 LeBlanc, 2018 
28 Sun & Trudel, 2017; Trudel, 2016 
29 Sun & Trudel, 2017 
30 Comere, 2017 
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regarding packaging waste reported a recycling rate of 51.5%, which includes “transport 

packaging such as pallets, shrink wrap, and corrugated cardboard […], which is recovered at a 

higher rate than household packaging.”31 Given this information, it is estimated that the 

residential recycling is a mere 14% - drastically below the stated recycling rates.32 It is therefore 

evident that common perceptions can be misleading, especially in the world of recycling.  

 

Low recycling rates could be attributed partially to a lack of access to recycling. According to 

the Sustainable Packaging Coalition’s recent survey, “74% of US households have access to 

curbside recycling, 21% have access to drop-off centers, and 6% lack any opportunity to 

recycle”.33 However, within the 74% that have access to curbside recycling, about a third must 

specifically request the service, and often have to pay extra to recycle - a significant disincentive. 

Of these programs, the majority are single-stream, where contamination rates are approximately 

16%, with other programs resulting in even higher contamination rates.34 Contamination is a 

serious issue in recycling, as it can increase costs and cause processing inefficiencies, with entire 

bags often being diverted to landfills if found to be contaminated.35  

 

The information above shows that (1) despite claims, consumers do not recycle as often as they 

state, and often do not do it properly, and (2) the system is not set up to encourage recycling, but 

puts up barriers that can significantly decrease consumer motivation to recycle, especially given 

the cumbersome task of interacting with bureaucratic government municipalities to exert the 

extra effort to recycle. Confusion on what can be recycled has also been cited as a problem for 

consumer adoption of recycling habits.36 To counter this, a well-structured “pay-as-you-throw” 

(PAYT) system designed around user fees for waste collection and recycling services - when 

paired with convenient recycling options - has shown to be the single most effective way to 

reduce waste and increasing recycling.37 In addition, creating a single item recycling bin, like 

PET bottles only, has been shown to increase recycling rates while decreasing contamination 

rates due to the clarity of what can be recycled in a specific receptacle.38 

 

Focusing on the demand-side, there has been an increase in “ecologically-conscious consumer 

behavior,” indicating a rise in consumer preference for ‘green’ products. Over 80% of Americans 

state that they feel “green” when they purchase items created from recycled materials, which has 

resulted in an increase in demand for greener products.39 This consumer preference shift has also 

led to a greater acceptance of products made from recycled materials.40 However, consumers are 

concerned that there will be a functional risk associated with buying products that contain 

recycled materials.41 Although customers have positive feelings towards ecologically conscious 

and green options, those feelings are not always positive enough to influence the purchasing 

decision towards a recycled option, especially if quality is a concern. Yet despite the difficulty in 

                                                           
31 Comere 2017  
32 Comere, 2017 
33 Comere, 2017 
34 Comere, 2017 
35 North Carolina, 2018a 
36 American Chemistry Council, 2017 
37 Comere, 2017 
38 American Chemistry Council, 2017 
39  Essoussi & Linton, 2010; Alexander & Killinger, 2018 
40 Essoussi & Linton, 2010 
41 Essoussi & Linton, 2010 
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determining customer action, stated customer preference has influenced the sustainability goals 

of companies, with many increasing their sustainability commitment to match consumer 

preferences. These shifts in sustainability goals of companies has been a major force within the 

plastic industry, especially the bottle making industry, and has caused major changes such as 

light weighting and the introduction of the plant bottles.42 However, there is currently no 

technology commercially available to provide companies with recycled plastic material that has 

virgin-like qualities to create plastic recycled bottles, which is a major barrier to meeting the 

demand from both consumers and organizations.  

 

Global Policies & Regulations  

With plastic becoming ever more pervasive in our economy, there has been a boom in publicity 

and education regarding the shortcomings of plastic, namely the lack of proper recycling and its 

harm to the environment. In response to these concerns, many governments have taken an 

increasingly harsh stand towards plastic, placing restrictions on waste management and recycling 

to encourage more sustainable behavior, which have affected the global, and US, plastic 

landscape.  

 

The European Union (EU) has recently introduced legislation of significance to the global plastic 

community. The EU passed regulations banning single-use plastics starting in 2021, which 

accounts for a large amount of plastic packaging materials.43 This has set into motion waves of 

change not only through the plastics industry, but also industries such as consumer packaged 

goods that rely on plastic for safe and efficient shipping and packaging. Furthermore, this 

legislation has served as an inspiration for others to follow, including cities and states such as 

California, where plastic bags are now banned.44  

 

The most impactful change on the global platform in recent years is China’s recent refusal to 

accept bales of plastic scrap. In 2017, China announced that it would not import mixed paper and 

various types of plastics starting in 2018.45 Until 2018, China was a key buyer of plastic waste, 

accounting for 45% of the world’s plastic waste imports.46 However, China recently announced 

that it will no longer be accepting plastic bales, citing local environmental concerns. This 

announcement sent shock waves throughout the plastic waste industry, with serious 

repercussions on international trade. For example, the export volume of plastic waste from the 

US to China from January to June went from about 380,000 metric tons in 2017 to only about 

30,000 metric tons in 2018, a staggering decrease.47 This has led to US waste management 

facilities becoming overwhelmed with scrap piles that are building up with nowhere to ship to 

now that China – a key revenue stream for municipal governments – is no longer open for 

business.48 This change in the world market of recyclable materials has had repercussions around 

the globe, including the recycling industry in North Carolina. The new glut of materials has 

depressed the prices in North Carolina. For example, the city of Raleigh was making $9.00 per 

ton of recycling in 2017, but after the shift in the market, Raleigh received $0.00 per ton in 

                                                           
42 American Chemistry Council, 2017 
43 BBC, 2018 
44 NCSL, 2019 
45 Stradling, 2018 
46 Parker, L. and Elliott, K. (2018 
47 Statista, 2018 
48 O’Neill, 2018 
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2018.49 These changes in the plastic recycling landscape are significantly affecting the economic 

viability of the recycling industry, and have already led to decreases in recycling activity. For 

example, the city of Franklin, New Hampshire has had to stop its curbside recycling program due 

to the price increase from breaking even by selling plastic waste at $6 per ton, to now having to 

pay $125 per ton to recycle, or $68 per ton to incinerate.50 With more counties increasingly 

facing price hikes, the economic viability of the recycling industry is being called into question.  

North Carolina Policies & Regulations 

North Carolina has a healthy recycling industry compared to the rest of North America, though 

there is still room for improvement. The recycling industry creates jobs and employs more than 

15,000 people in North Carolina.51 North Carolina is home to multiple plastic processing plants, 

with 60 manufacturing plants in North Carolina that make new products from recycled 

materials.52 Local government platforms offer at least 95% of North Carolina residents access to 

plastic bottle recycling.53 Yet despite easy access to recycling in municipalities, and the recycling 

infrastructure that exists within the state, only 30% of PET plastic bottles are recycled in North 

Carolina.54 These low levels of recycling have real economic impact, as quantified by the North 

Carolina Department of Environmental Quality, which estimates that more than $41,411,600 is 

lost each year by plastic being thrown away.55 This loss does not only reflect the loss of potential 

economic profitability from recycling, but is also partially due to recycling actually being 

cheaper for local governments than throwing plastic into landfills, as it extends landfill usage and 

reduces the likelihood of having to create costly new landfills.56  

In 2005, the NC General Assembly passed House Bill 1465 that bans plastic bottles from 

disposal.57 This excludes containers intended for use in packaging motor oil and pesticides.58 

This bill has changed the recycling practices in North Carolina and has encouraged higher 

recycling rates for plastic bottles. While it has not been strictly enforced with ramifications such 

as fines, large institutions like universities need to start paying more attention to the makeup of 

their landfill waste to comply with this policy. Furthermore, counties are eligible to apply to the 

North Carolina Department of Environmental Quality and Natural Resources for an exemption to 

the bottle ban from landfill waste if they believe there is no market for the material in the area.59 

To comply, some counties have implemented an “all plastic bottle” (APB) program that allows 

residents to recycle more resin codes (PET and HDPE bottles) in the municipalities.60 Overall, 

this new policy has led to an increase in plastic recycling in North Carolina.  

 

 

                                                           
49 Stradling, 2018 
50 Semuels, 2019 
51 North Carolina, 2018b 
52 Stradling, 2018 
53 North Carolina, 2018b 
54 North Carolina, 2018b 
55 North Carolina, 2018c 
56 Stradling, 2018 
57 North Carolina, 2018b 
58 North Carolina, 2018b 
59 Bosque,2009 
60 North Carolina, 2018c 
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The Emergence of Circular Economy  

Given the growing problem of plastic pollution, it is evident that a radical shift is needed in our 

economy to address future challenges. Governments and companies are already engaging in 

effecting change via policy levers and investments in infrastructure, yet these are likely to be 

insufficient to tackle the plastic pollution problem.  

To address this growing problem, a paradigm shift is needed. Traditionally, society was built 

around a linear paradigm: items were made, used, and thrown away. In recent years, society has 

transitioned into a reuse paradigm, where some items are diverted from the waste stream and put 

back into production. However, given current recycling technology, where plastic is downcycled 

into inferior forms, all materials eventually end up in landfills or incinerators. Investment in 

infrastructure and diverting more waste is therefore not a long-term solution. Instead, key 

stakeholders including government, businesses, and academics, have put forth the circular 

economy as a promising paradigm to address the waste challenge.  

While circular economy has gained significant traction these last few years, its practical 

application to modern society and the economy started gaining momentum since the late 1970s.61 

One of the core concepts is Cradle to Cradle, as defined by German chemist Michael Braungart 

and American architect Bill McDonough. Cradle to Cradle is fundamentally a design philosophy 

that prompts products and processes to be designed with the end in mind. Braungart and 

McDonough argue that waste is food for new products, and if products are designed with the end 

of life in mind, materials can endlessly be recycled so that waste can become the input for new 

products rather than landfills.62 A similar concept is that of biomimicry, commercialized by 

Janine Benyus, that promotes a process where nature’s best ideas and designs are altered to solve 

human problems, effectively creating loops rather than waste.63   

Another key school of thought is the performance economy, which can be traced back to the 

1976 European Commission research report by Stahel and Reday. The report presents the initial 

idea of a circular economy and the development of a closed-loop approach to production 

processes for a positive impact on job creation, economic competitiveness, resource savings, and 

waste prevention.64 This concept is more focused on a framework rather than a design process, 

setting forth a basic set of principles for the economy.  

Finally, industrial ecology also plays an important role in defining circular economy and is 

tightly interlinked to Stahel’s performance economy. Industrial ecology is the study of material 

and energy flows through industrial systems, focused on creating closed-loop processes in which 

waste serves as an input, essentially eliminating waste as an undesirable by-product.65 Industrial 

ecosystems adopts systems-level thinking, thus integrating previous core concepts into a new, 

holistic point of view.  

                                                           
61 Ellen MacArthur Foundation, 2019. Circular Economy Schools of Thoughts. 
62 McDonough & Braungart, 2002 
63 Benyus, 1997  
64 Stahel and Reday, 1976  
65 Ellen MacArthur Foundation, 2019. Circular Economy Schools of Thoughts. 
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The circular economy has had both successes and failures in its application globally. A 

comprehensive study of circular economy projects revealed that integrated bottom-up and top-

down approaches to implementation and evaluation are necessary for success, as well as the 

support of policy instruments to support industry or community initiatives.66 Furthermore, the 

study cites plastics as a promising material to create a circular economy system. However, there 

are critical research gaps to putting forth a circular economy initiative regarding plastic, though 

several research initiatives are currently underway to address this issue. Promoting this 

paradigm, the EU has already passed circular economy legislation, and global companies are 

starting to redesign manufacturing processes, product designs, and supply chains based on this 

principle.  

 

Literature Takeaways  

The research described above highlights the growing problem society will soon have to face. 

Fueled by population growth and consumption, hindered by a lack of technological solutions and 

an efficient municipal waste process, and struggling to overcome consumer behavior barriers, the 

plastic pollution problem is on an increasingly problematic path. Despite a shift in government 

support and consumer demand to support recycling, the current infrastructure is insufficient to 

meet the growing demand. This problem is further exacerbated by a shift in the global policy 

arena – namely China’s decision regarding recycling – which has raised concerns regarding the 

economic viability of recycling moving forward.  

 

All these factors point towards a broken system. However, the plastic landscape is rapidly 

evolving to address this challenge, with supportive government regulations and policies 

incentivizing technological innovations and consumer behavior changes. Given these dynamics, 

the system is ripe with opportunities for change, with one potentially promising solution being a 

shift towards the circular economy paradigm.67 To that end, this paper explores whether a small-

scale, closed-loop circular economy system centered around plastic recycling can be achieved, 

with a focus on recycling plastic bottles in a small community. This is due to both the proprietary 

technology that Premirr has, which only works with PET products (such as water bottles), but 

also due to the appeal of plastic bottle recycling due to high levels of consumer education and 

ease of manufacturing and recycling.  

 

  

 

 

  

                                                           
66 Winans et.al, 2017 
67 Alexander & Killinger, 2018a 
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Project Outline 

 

Introduction to Premirr Plastics 

 

Premirr Plastics is a North Carolina 

based startup, founded in 2015 out of 

the University of North Carolina at 

Chapel Hill (UNC). The company 

currently has several patents pending 

on a promising new green chemistry 

technology that can break down PET 

plastic into virgin quality monomers, 

thus enabling the continuous reuse of 

the same material.  

 

Figure 1 shows the contrast of the 

current system, which follows the 

reuse paradigm discussed above, and 

Premirr’s new technology, which follows the circular economy paradigm. The current system in 

place takes recycled plastic and downcycles it into inferior plastic products, which eventually 

end up in landfills. However, by applying Premirr’s proprietary process, PET plastic can 

continuously be reused, thus shifting the process thus eliminating waste. For example, currently 

water bottles can be recycled into plastic benches, but those plastic benches eventually end up in 

landfills. With Premirr’s technology, not only can plastic water bottles be used to create new 

plastic water bottles, but the plastic bench can be used to create new plastic water bottles as well 

– a drastic shift in the landscape.   

 

Premirr, as a start-up, is evaluating different business plans, including licensing their technology, 

partnering with a larger company, and creating an independent recycling company. The purpose 

of this paper is to explore one potential business path: that of creating an independent recycling 

company, specifically focusing on providing small-scale, closed-loop systems at institutions.  

 

 

Proposed Business Plan 

Premirr proposed a business plan that would create a small-scale, closed-loop plastic system at a 

large-scale institution (Figure 2). The institution would provide Premirr with the necessary 

feedstock (PET plastic) for its recycling process. Premirr would then recycle the plastic and 

create new products that it would in turn sell back to the institution for reuse. Possible products 

include cups, utensils, or food clamshells. Ideally, this system could be scaled to other 

institutions via the “plug and chug” business plan. Possible institutions include university 

campuses, office parks, hospitals, and airports.  

Figure 1: Premirr Technology compared to current 

system 
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This plan would be beneficial to 

Premirr as it would provide the 

company with a reliable feedstock of 

plastic, as well as a ready-made 

customer to whom new products could 

be sold. From the institution’s point-of-

view, this could be a value add by 

reducing recycling costs and/or meeting 

sustainability goals.  

To evaluate the proposed plan, a case 

study was set up at the Fuqua School of 

Business (Fuqua) at Duke University. 

However, evaluating the entire proposed 

business plan was a challenge, therefore 

the scope of the project is narrower, 

focusing on solely the channel and 

customer segment (Fuqua and Fuqua 

students respectfully).  

 

 

 

Given the scope of the project, the three key questions in this paper are:  

(1) What is the consumer interest in the proposed business plan?  

(2) What is the institutional interest in the proposed business plan?  

(3) What are the key opportunities and challenges?  

 

To evaluate these questions, we used the following strategy:  

 

(1) Assessing consumer interest: to gauge the consumer interest, we distributed a survey to 

the student population. From the survey, we tried to answer these underlying questions:  

a. What is a consumer’s recycling interest and key motivators?  

b. What is a consumer’s willingness to adopt new technology?  

c. What is a consumer’s willingness to change behavior?  

d. What is a consumer’s willingness-to-pay?  

(2) Evaluating the institutional interest: to gauge institutional interest, key stakeholder 

interviews were conducted with the intent of answering these questions:  

a. What is the current recycling system in place?  

b. What is the institution’s sustainability commitment and support?  

c. What is the institutional support for a pilot recycling program?  

d. What are the key administrative concerns?  

(3) Identifying key opportunities and challenges: these were uncovered via interviews and 

survey results from the first two questions.  

  

Institution 
provides (PET) 

waste materials 
as feedstock to 

Premirr

Premirr collects 
waste materials 
from institution

Premirr recycles 
waste materials 

into plastic 
monomers

Premirr creates 
new plastic 

products from 
plastic 

monomers

Institution 
purchases plastic 

products from 
Premirr

Figure 2: Business plan proposed by Premirr 
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Part II. Methods  
 

The methods we used to answer the research questions include: data analysis, literature research, 

expert interviews, and a consumer behavior survey. We utilized existing literature and case 

studies to understand the current state of the recycling industry and consumer behavior trends 

regarding waste disposal. To supplement literature research, we interviewed experts and 

practitioners in waste management and sustainability in North Carolina and at Duke University 

to gain frontline information at the local level. To further understand the ecosystem at Fuqua and 

determine the viability of the proposed business plan, we sent out a consumer behavior survey 

and conducted interviews at Fuqua. The literature research is referenced in the introduction. 

Below is the detailed methodology for the interviews and the survey:  

 

Survey 

 

Survey Methodology  

We designed the survey to gain a better understanding of the consumer segment of the proposed 

business plan. The survey, which consisted of 22 questions, was crafted to answer the questions 

listed above, namely to gauge the students’ current awareness of recycling practices, assess 

whether they would be willing to adopt new practices, interest in the new technology, and 

determine willingness-to-pay for recycled plastic products. The survey was IRB approved to 

ensure compliance with IRB standards.  

 

Survey Design  

The survey was created using the web-based survey platform Qualtrics. The Choice 

Randomization feature was used to vary the order of the questions to avoid ordering bias when 

possible. Demographic information questions, collected last, were optional to ensure respondents 

felt comfortable responding.  

 

The survey was built into six different sections. The first section contained the IRB required 

description of the survey and the informed consent information. The second part was designed to 

assess consumer interest in adopting the new technology. The third section asked questions to 

gather willingness to pay information. The fourth section was designed to gauge the respondents’ 

level of awareness of recycling. The fifth section asks questions about the frequency, motivating 

factors, and limitations for recycling. The final section contained demographic information.  

 

For a copy of the survey, please refer to Appendix, Exhibit 2.  

 

Survey Distribution 

The survey was distributed to students at Fuqua through social media platforms. Responses were 

collected during March 1-25, 2019. All respondents were limited to Fuqua.  
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Interviews 

 

Interview Methodology  

Interviews were conducted with various stakeholders to both understand the greater plastic waste 

management landscape, as well as the ecosystem at Fuqua. All interviews were conducted in 

person. A list of interviewees can be found in the Appendix, Exhibit 1.  

 

Part III. Results & Limitations 
 

Survey Results & Consumer Insights  

 

The survey was taken by 105 students at the Fuqua School of Business in March 2019. For a 

specific breakdown of the respondents’ demographics, please refer to Appendix, Exhibit 3. As 

discussed in the methods section, this survey aimed to gain a better understanding of:  

 

1. Current awareness of recycling practices  

2. Interest in the technology & willingness to adopt new recycling practices 

3. Willingness-to-pay for recycled plastic products 

 

Primary findings and insights from the survey for each of these sections are described below. For 

specific question wording and answer options, please refer to Appendix, Exhibit 2.  

 

Current Awareness of Recycling Practices 

This section of the survey was separated into two segments to assess current awareness of 

recycling practices: general recycling knowledge, and Fuqua-specific recycling knowledge 

(Questions 11-17).  

 

For general recycling knowledge, we asked three questions in a randomized order: (1) are you 

aware of how to properly recycle plastic, (2) how often do you recycle, and (3) do you believe 

recyclables are recycled. Data revealed that there is a strong trend towards recycling at Fuqua, 

with over 60% of respondents stating that they are aware of how to properly recycle, and that 

they often do. These results show a strong link between recycling awareness, and how often 

people recycle (Figure 3). These findings echo the general trend towards recycling that has 

gained traction in the US, as supported by the literature review.  

 

An interesting insight is that, despite behavior that supports recycling, there is a lot of mistrust in 

the current recycling system, with over 60% not believing that recyclables are recycled. There is 

therefore a disconnect between behavior and belief. This information indicates a strong desire in 

consumers to recycle, yet an inadequate system that does not inspire trust. This finding highlights 

a potential value add Premirr can have for clients: a trusted and transparent system. If Premirr 

can clearly communicate the recycling journey of the plastic it collects, Premirr can potentially 

restore consumer faith in the recycling system. That could translate into high adoption and 

compliance rates moving forward.  
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Figure 3: Percentage weight of answers for questions 13-15 (Appendix, Exhibit 4) 

 

 
 

For Fuqua-specific recycling knowledge, the data shows that the vast majority (97%) are aware 

of recycling at Fuqua, though only about 78% are aware of plastic recycling options (Figure 4; 

Questions 11-12, 17). This data again aligns with consumer research that shows recycling 

education has been effective, yet there is still room for improvement. This is further supported by 

the question of what prevents consumers from recycling, where the top reason cited as a 

recycling barrier is limited recycling knowledge (41%), followed by recycling bin placement 

(28%), and limited time (20%). This research supports the findings of the general section, which 

shows that there is a recycling trend among consumers at Duke that Premirr can tap into. 

Furthermore, these results reveal an opportunity for Premirr to benefit and provide a value add to 

the institution – Fuqua – by investing in clearly communication to the student body regarding 

recycling.  

 

Figure 4: Percentage weight of answers for questions 11-12 and 17 (Appendix, Exhibit 4) 

 

 
 

 

In addition to examining consumer recycling knowledge, we also wanted to explore what was 

the primary factor that motivated consumers to recycle. We offered six possible reasons and 

asked consumers to rank them in order of preference (Question 16). The top three ranked reason 

were: reducing the effect of global warming (30%), reducing ocean plastics (21%) and reducing 

landfill waste (18%).  

 

These results overall indicate that Fuqua is an attractive opportunity for Premirr given the high 

levels of recycling awareness. However, these results – mirroring existing literature – show that 

consumer education could still be a significant barrier to recycling.  
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Interest in Technology & Willingness to Change Recycling Practices 

To assess willingness to adopt, we focused on interest in the technology and willingness to 

change consumer behavior practices (Question 1-5). However, as questions regarding consumer 

behavior are difficult, as intent does not always match action (as discussed in the literature 

review), we asked three questions that required an increasing level of commitment from the 

respondent, starting with whether they were interested in the technology, to whether they were 

open to changing their recycling habits, to finally whether they would like to receive additional 

information regarding the technology. The final question is particularly important as there is a 

strong link between individuals who are willing to sign up to receive information on something, 

and them following through with stated action (aka the previous survey questions).68  

 

When introduced to the new technology and questioned as to whether they would be interested in 

testing it out at Fuqua, responses were strongly positive. Over 90% of respondents indicated they 

were either “interested” or “extremely interested” (Figure 5). This strong response carried over to 

behavioral changes, with 74% of respondents indicating that they would be “extremely willing” 

to change their recycling behavior, while 23% indicated they would be “willing” (Figure 5). 

Interestingly, this trend continues, with 76% stating that they would like to see more information, 

indicating that the large majority of the school intents to turn statements into action. This is very 

promising for Premirr, as it supports the launch of a pilot given the strong consumer interest.  

 

Figure 5: Percentage weight of answers for questions 2-4 (Appendix, Exhibit 4) 

 

 
 

The initial results from the survey are very promising, as the responses show a strong consumer 

interest in the new technology and potential willingness to alter behaviors to adopt the new 

technology. However, as previous studies and current recycling information indicate, consumers’ 

stated intentions and actions often differ greatly. Therefore, while this data is useful to Premirr in 

talks with the administration, a pilot would shed additional light into whether consumers actions 

would match their intentions, as discussed in the Next Steps segment below.  

 

 

Willingness to Pay for Recycled Plastic Products  

 

To determine willingness-to-pay, respondents were presented with three scenarios and asked (1) 

would they be willing-to-pay more for a certain product, and (2) how much more (Questions 5-

10). The three scenarios consisted of: a typical current recycled product with 30% recycled 

                                                           
68 Fitzsimmons, G. (2019, January 30). 
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material, a potential product with 100% recycled material, and a potential product with Fuqua 

recycled material. 

 

Across all three scenarios, the majority of the respondents indicated that they were willing to pay 

more for products made with recycling materials, ranging from 35-55% (Figure 6). Respondents 

were more willing to pay for a 100% recycled product than for a 30% recycled product. 

Interestingly, respondents were more willing to pay for a 100% recycled product than one whose 

recycled content comes from Fuqua. This goes against the industry norm, that states individuals 

with strong ties to a place are usually willing to pay a larger premium for that connection, 

including price premiums for products. For example, in the “Don’t Mess with Texas” campaign, 

by tying punishment for littering to the famous Texan catchphrase, drivers were inspired to take 

pride in keeping Texas roads clean and littering rates dropped dramatically (29% within the first 

year).69 However, when looking at the price premiums, the first two scenarios have an average 

price premium is $0.10, whereas for the last scenario has a price premium of $0.25. This 

indicates that although fewer respondents were motivated to pay more for recycled content from 

their community (49% opposed to the 56% in the second scenario), those who did indicated that 

they had a higher willingness to pay.  

 

These findings indicate that Premirr is likely to be able to add a price premium to their products 

and sell them at slightly above market price, though not by much. Furthermore, Premirr can 

choose whether to target the larger audience and collect a smaller premium or target a smaller 

audience and collect a higher premium, depending on what marketing message they lead with.  

 

Figure 6: Percentage weight of answers for questions 5-10 

 

 

                                                           
69Nodjimbadem, 2017 
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Demographics 

The demographics of respondents were overall representative of the larger Fuqua student 

population. Over 94% of respondents were first- and second-year students in Fuqua’s Daytime 

MBA program. This program makes up the largest student population that utilizes the Fuqua 

building facilities. The self-identified gender of respondents was 54% female. As the Fuqua 

Daytime MBA program has about 42% female representation, the pool of respondents is slightly 

more geared towards females but overall close to representative.70 The ethnicity of respondents’ 

mirrors that of the Fuqua population, with being about 30% minority. The political affiliation of 

respondents was largely Democratic, with over 47% of respondents self-reported to be 

Democrats and an additional 21% identifying as Independents.  The political affiliations of the 

larger Fuqua student population are unknown, however there is diversity in political affiliations 

within the group of respondents, which likely is a representative sample of the Fuqua population.  

 

Survey Implications 

Overall, the results show a strong consumer interest and support for Premirr’s proposed business 

plan. Digging further, the survey results show (1) consumers have the necessary recycling 

knowledge and habits to support a PET recycling program, (2) consumers are interested in 

adopting this new technology at Fuqua, and (3) consumers are willing to pay more for products 

made with recycled materials. The survey also shows that there is room for improvement in 

terms of recycling knowledge, and that this may be a potential barrier to widespread adoption. 

Premirr should therefore consider consumer education programs as part of future pilots to ensure 

consumers are aware of the correct recycling processes to support the PET recycling program. 

Overall, these insights indicate that Premirr should lead with the new technology and 100% 

recycled angle to attract the largest consumer base at Fuqua.  

 

 

 

 

 

  

                                                           
70 Duke Fuqua School of Business (2019). 
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Interview Takeaways & Ecosystem Feasibility  

 

Existing Fuqua Ecosystem 

The waste management at Fuqua is separate from the rest of Duke University and falls under the 

supervision of the Building Management Office (BMO). Currently, Fuqua sorts waste into three 

buckets: trash, recycling, and compostables. Recycling uses a single stream program, which 

means all different recyclable items (metals, plastics, etc.) are mixed together at Fuqua and 

separated at the recycling facility.  

Figure 7: Linear waste management system at Fuqua currently  

 

 

The Fuqua waste management system is linear across all three buckets of waste, as illustrated by 

Figure 7. The waste comes in through the food system provided by the school or is brought in by 

users of the building. The incoming plastic also comes from a variety of sources, though the most 

prevalent is the food court at Fox Center operated by Bon Appetit. The users are also responsible 

for waste disposal, deciding which bin to place items into, with guidance from consumer 

education posters (as shown at the top of Figure 8). From there, the Fuqua custodial staff 

oversees emptying the bins around the school. Some offices require the faculty and staff 

members to take their individual waste bins to larger bin locations for sorting. These larger bins 

are then emptied by the custodial staff, who then take the waste to the proper consolidation 

points in the building. The consolidation points also serve as the pick-up locations for the waste 

management companies to collect and remove the waste from Fuqua.  

Overall the single stream recycling generated approximately three tons in the fall (Sept-Nov 

2018), which included plastic bottles.71   

 

                                                           
71 Interview with Fuqua Building Facilities  



22 
 

Figure 8 shows the current setup of the 

waste sorting systems at the Fox Center in 

Fuqua. There are four of these stations 

throughout the Fox Center, as well as 

other large bins stationed throughout 

Fuqua. The BMO, in an attempt to 

address consumer education gaps and 

decrease contamination, has found that 

displaying the appropriate items for 

disposal in a picture above each bin has 

facilitated proper waste management 

behaviors among consumers.  

The BMO has been diligent in finding 

waste management systems that 

encourage proper waste sorting and 

disposal by system user. Key findings 

from the BMO’s research include easy 

accessibility and understanding by the users. In addition to the consumer education initiatives, 

bins have been strategically placed at Fuqua to promote proper waste sorting and disposal.  

Composting 

Composting was implemented by Duke University as a way to be more sustainable and reduce 

institutional waste. Duke University began composting in 2002.72 As a part of this initiative, 

Fuqua has made a commitment to remove all single use plastics from its waste stream and has 

replaced many of these items with compostable versions. One example is food clamshells. 

Previously, Duke used single use plastic clamshells for takeaway food, whereas now Fuqua uses 

compostable paper clamshell for this purpose.  

Fuqua had difficulty implementing compostable cutlery in the Fox Student Center Café. The 

food supplier could not find compostable cutlery from its suppliers at a reasonable cost; 

therefore, the BMO took it upon themselves to find a compostable cutlery option that met the 

Fuqua guidelines and the financial needs of the food supplier. Currently, the BMO purchases the 

compostable cutlery and the café contractor in turn purchases the cutlery from Fuqua. This 

serves as an interesting case study for how Fuqua can encourage change for sustainability while 

working with its contractors and showcases Fuqua’s commitment to sustainability.  

 

 

 

 

                                                           
72 Duke Office of Sustainability (2019). 

Figure 8: Fuqua Fox Center Cafe Waste Sorting Bins 
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Education 

Education plays a large role in the effectiveness of waste management, from the perspective of 

both the user and custodial staff. From the user perspective, as discussed before, proper sorting is 

key to ensuring items are properly disposed of and lowering contamination rates. The signage 

from Figure 8 is the BMO’s primary initiative in user education. These signs help inform users 

about how to properly dispose of specific items at the time of the disposal. Student groups on 

campus are also involved with educating users on best practices for waste management, such as 

the MBAA Service & Sustainability team and Net Impact. In addition, each year the Duke Office 

of Sustainability sends an intern to the Fuqua BMO to further promote sustainable practices. This 

intern has previously worked on many projects, including waste management education. 

The custodial staff also play a vital role in proper waste management practices. The custodial 

staff is responsible for sorting waste and ensuring it is moved to the proper location for pick up. 

There have been instances reported of custodial staff having difficulties sorting waste, and 

potentially contributing to the contamination issue. This has led to the custodial staff being 

vigilant about keeping nonrecyclables out of the recycling waste. But this has also led to 

recyclables being sent to the landfill. One BMO representative said that the staff will “throw out 

an entire bin of recyclables if they see one piece of trash in the bin.” This avoids contamination 

in the recyclables, but it reduces the amount of recyclables that make it to the recycling facility. 

There have also been issues with recyclables being placed in the collection locations still in the 

plastic bin liner bags. The BMO has received feedback from Company A (Fuqua’s recycling 

contractor) that this causes contamination issues as the plastic bin liners are not recyclable at 

Company A and add to the labor of sorting the recyclables. Education and staff training are 

extremely important to avoid these contamination issues. 

The custodial staff are educated by their supervisors. When the BMO receives feedback that 

there is a waste management or contamination issue, they proceed to contact the supervisors of 

the custodial staff. The supervisors are then responsible for communicating the information to 

their staff on how to make improvements for the future. It can be difficult to educate the entire 

custodial staff as there are many members of the staff and a high turnover rate. It is important for 

proper waste management to have a well-informed staff, therefore continued education in this 

space is important to the success of new waste management programs. 

 

 

 

 

 

 

 



24 
 

Proposed Fuqua Ecosystem 

Figure 9: Proposed closed-loop circular ecosystem. 

 

The waste management system Premirr is proposing in a closed-loop circular ecosystem (Figure 

9). In this system, the PET plastic entering Fuqua’s ecosystem will be recycled in a separate 

container, which Premirr will pick up and recycle into plastic products, which will then be resold 

to Fuqua to close the loop.  

Based on interviews, while the administration is open to introducing the closed-loop circular 

ecosystem, there are significant barriers that could impede a successful closed-loop system. 

These barriers include:  

• Bins: the current waste bins are carefully organized to ensure ease of use for students. 

Introducing a new bin for just PET plastic could be a large hurdle and would require buy-

in from the building management. Furthermore, there are concerns about the aesthetics of 

the new bins matching the existing waste disposal bins, cost of the new bins, and the floor 

space needed for the new bins. 

• User education: users are already struggling with the current system, and misinformation 

has led to incorrect waste disposal or contamination. Introducing a new bin could lead to 

even more issues with proper waste management.  

• Custodial staff education: adding additional waste management bins and waste categories 

would increase the burden on custodial staff, where education is an ongoing effort.  

• Adding a new waste management company: Premirr would take the majority of plastic 

recycled by Fuqua, but it will not be able to take on the full responsibility of the single 

stream recycling that Company A currently provides. Therefore, Fuqua would need to 

manage two waste management companies for a stream that currently only requires one, 

adding logistical and administrative responsibilities.  
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Recycling Company Commitment 

Fuqua uses a recycling company that is different from the rest of Duke University. The BMO has 

requested that the recycling company remain anonymous in this study, so the company will be 

referred to as Company A in this paper.  

Fuqua maintains an ongoing relationship with Company A and the BMO is content with their 

services. Fuqua currently pays $359 per month for its single stream recycling pick up. However, 

Fuqua does not have a financial contract of commitment with the existing recycling company 

currently and is open to negotiating other contracts or commitments for its recycling needs. 

However, the BMO indicated that there must be a reasonable need for switching recycling 

services. The new provider would need to have additional value for Fuqua to switch, such as a 

financial incentive or a significant sustainability incentive.  

Furthermore, negotiations for a new recycling provider would need to be approved on multiple 

levels at Fuqua. The BMO is the office in charge of overseeing waste management at Fuqua and 

is the first line of negotiating a new waste management contract. Once the BMO is satisfied with 

a new proposal, they would seek approval from the Associate Deans of Students, Finance, and 

Administration at Fuqua. These individuals would be looking to make sure the new company 

made financial sense for the school, that there was need to switch to a new company, and that it 

is in the best interest of the school’s population.  

With the proposed waste management system, Fuqua would have to switch from one company 

picking up single stream recyclables to multiple companies to address all recyclables. Premirr 

would manage a majority of the plastics from Fuqua, however another provider would need to 

address other recyclables such as glass and metal. Fuqua could continue its relationship with 

Company A while diverting its PET plastic waste collected in the separate bins to Premirr, but 

the BMO would need to be convinced that the value add of partnering with Premirr is better than 

the current streamlined system.  

Important Metrics  

In order for Premirr to enter into an 

agreement with Fuqua, the business plan 

must make sense, which includes the 

availability of feedstock for the recycling 

process. There must be enough feedstock of 

plastic material recycled from Fuqua to fuel 

the recycling process. Company A estimates 

that the comingled waste recycled from 

Fuqua consists of 5% glass, 60% plastic, 

and 35% metal. In 2018, Fuqua recycled 

22,920 pounds of waste, which leads to an 

estimated 13,752 pounds of plastic (Table 

1.) Given this information, Premirr would 

Month Bins Pounds Tons

January 37 2775 1.39

Februaruy 33.5 2512.5 1.26

March 30 2250 1.13

April 35.6 2670 1.34

May 26 1950 0.98

June 22.5 1687.5 0.84

July 19.25 1443.75 0.72

August 22 1650 0.83

September 18 1350 0.68

October 31.75 2381.25 1.19

November 30 2250 1.13

December 0 0 0.00

SUM 305.6 22920 11.46

Average per Month 25.47 1910 0.955

Table 1. Single Stream Recycling from Fuqua 

Collected by Company A in 2018 
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need to be able to handle approximately 1,910 pounds of plastic monthly.  

Additionally, the financials must make sense for both Fuqua and Premirr. Fuqua currently pays 

$359 per month for its single stream recycling pick up, therefore Premirr would need to propose 

a fee structure that would make financial sense for the BMO to adopt a new circular waste 

management model.  

Pilot Project Possibility 

During the interview with the BMO, representatives were asked if they would be open to running 

a pilot program. This program would consist of additional waste collection bins for only plastic 

bottles being set up in Fuqua. This pilot of the new bins would help to assess the adoption by 

facility users of sorting plastic bottles into a separate bin, the capabilities of the custodial staff to 

properly collect the waste, and the effectiveness of the Premirr waste pickup on a weekly basis. 

While the BMO required additional details before officially approving a pilot, they did state that 

they would be open to the opportunity of conducting a pilot with Premirr as a new partner.  

Interview Implications 

The stakeholder interviews were informative of the intuitional interest and the opportunities and 

barriers that exist for this proposed business plan. Fuqua is interested in being a leader within 

sustainability, as part of the larger Duke University and within its peer set of business schools. 

Fuqua and Premirr’s partnership would allow Fuqua to be a leader in sustainability for higher 

education and help it to achieve its sustainability goals. There is an opportunity for Premirr to 

build a relationship with Fuqua administratively as Fuqua has separate waste management 

company relationships that the larger Duke University and no formal commitment to its existing 

recycling provider. Yet building a relationship as a new provider can be a complicated process, 

with administrative and logistical barriers, and Fuqua is cautious about changing its existing 

system. Premirr would need to work with the BMO to create a plan that would be financially, 

aesthetically, and logistically appealing to the BMO and other Fuqua decision makers before this 

business relationship could move forward. Overall, the Fuqua BMO is interested in the 

possibility for moving forward and testing with a pilot program. This openness to moving 

forward allows for the possibility of the business plan to be implemented and adopted by 

Premirr.  

 

Limitations 

Overall, there are several limitations to this research paper that restricts the scope and 

applicability of the findings to other domains. First, this study focuses on a small-scale 

environment at an education institution. While broad findings, such as consumer interest, could 

be generalizable to other similar ecosystems, research and interviews would need to be 

conducted at each additional institution to gain a better understanding of their respective 

consumer demand and key stakeholders in the recycling process. This is already evident by the 

finding that Duke University’s recycling program differs from Fuqua’s.  
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Second, the research and recommendations are based on qualitative research and a theoretical 

scenario. Further assessment, specifically a pilot as mentioned in the Next Steps section, would 

be necessary to provide more quantitative support to the findings in this study and further assess 

the financial and logistical viability of the proposed business plan.  

Third, while the survey results are thought to be representative of the Fuqua population, they are 

not statically significant. The 105 respondents to the survey account for approximately 10% of 

the Fuqua MBA student population. The results were interpreted to be representative of the 

larger population for the sake of this study. 

Fourth, the demographics of this survey are representative of Fuqua and may be transferable to 

other education institutions. But the demographics at other institutions may be significantly 

different. This possibility of differences in demographics poses an issue of transferability of the 

findings from this survey to other institutions. This impacts the ability of these survey results to 

be utilized to inform the ability to scale the business plan to institutions outside of Fuqua.  

 

 

Part IV. Recommendations & Next Steps 
 

Recommendations 

Going back to our stated goals, this report aims to analyze the consumer interest, institutional 

interest, and the key opportunities and challenges of the proposed plan of pursuing a closed-loop 

system for institutional clients as a possible business path for Premirr.  

Consumer Interest 

Consumer interest, as shown by the survey, is strong, which supports Premirr’s proposed 

business plan. First, the survey shows that there is underlying recycling behavior Premirr can 

take advantage of when setting up a closed-loop system. Second, there is a very strong interest in 

the new technology, which can be a great way to engage with the large population (beyond those 

who just care about recycling). Third, consumers are willing to pay a premium, which indicates 

that this could be a profitable business plan for Premirr. All these results support Premirr’s 

proposed business plan and can be used when trying to persuade Fuqua to engage in a pilot.  

Furthermore, it is likely that other higher education institutions have similar results as well, 

therefore these results could be translated to other business schools or universities.  

However, a major concern is that all these answers are self-reported via a survey where follow 

through is not required. As indicated in the literature review, consumer often do what they said 

they would do, therefore a pilot is needed to further assess consumer interest and follow-through.  
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Institutional Interest 

While there is institutional interest, there are also challenges to the business plan, as identified 

through the stakeholder interview process. There is an opportunity for Premirr to work with the 

BMO to create a small-scale, closed-loop system. Furthermore, given current trends favoring 

recycled products and strong sustainable actions, Fuqua and other institutions are increasingly 

supportive and excited about such projects. However, there are several barriers. First, Premirr 

would have to collaborate closely with the BMO to set up such a system. This would include 

careful consideration of bin placement, training staff on new recycling practices, and determining 

what products Premirr can manufacture at a price point that is of interest to Fuqua. Premirr 

would also have to work with the BMO to navigate the transition of PET plastic waste going to 

Premirr rather than Fuqua’s current recycling provider. Navigating this relationship change may 

be difficult and Fuqua is cautious to change the existing relationship. Second, Premirr would 

have to spend time setting up the system, identifying a collection agency, a cleaning factory, a 

manufacturing facility, etc. While these barriers are not unsurpassable, they represent significant 

resource and time investments from Premirr. Given this information, we believe that while this 

business plan is viable from a logistical and administrative standpoint, there are significant 

barriers that must be overcome. 

As described above, setting up such a system requires significant resource and time investments 

from Premirr. Furthermore, every institution has its own recycling ecosystem and stakeholders. 

Areas such as the demographics, key stakeholders, and waste management contracts will be 

unique to each institution. This is illustrated by even the differences between Duke University 

and Fuqua. This means that this business plan is not a “plug and play,” as every institution would 

require research on Premirr’s part before a partnership could even be proposed. Therefore, there 

would be a high customer acquisition cost given the need to investigate and cultivate a working 

relationship with each institution. Given the resource intensive nature of the proposed business 

plan, this business plan appears to be a risky choice for Premirr to move forward with. 

Overall Recommendation 

Overall, despite the high consumer interest, we recommend Premirr does not pursue this path as 

its primary business plan due to the high customer acquisition cost, significant barriers, and 

resource intensiveness of this plan. However, we acknowledge that our conclusions are restricted 

to within the scope of our study, which focuses on customer segments and channels. A more 

thorough analysis, mapping out revenues and costs, would be necessary to come to a more 

conclusive answer on the overall viability and profitability of the business plan.  

Given our recommendation, we propose Premirr explores other business plans. One that we 

believe is promising is partnering with a company that requires large amounts of plastic and is 

directly involved with manufacturing and recycling, such as Coca-Cola. Another possibility 

would be for Premirr to partner with a company that is already a key player within the field of 

plastics, such as Eastman Chemical, that works with other companies to provide recycled 

material for manufacturing. Premirr could therefore either collaborate with the company or 
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license their technology. As these paths need further exploration, we recommend a similar 

analysis to determine which business plan would best fit Premirr.  

After speaking with Premirr about the opportunities and challenges associated with the proposed 

business plan as identified by this study, they were still interested in moving forward with the 

option of partnering with Fuqua to create a small-scale closed-loop PET system. Premirr 

perceives this as a loss-leading marketing plan to raise interest in Premirr. Despite the time and 

resource needs, Premirr believes the company could gain value in several ways. First, this 

relationship could help Premirr better understand how universities work. Second, it could help 

Premirr build relationships within the Fuqua and Duke University communities, which could 

open doors to other clients or opportunities. Third, Premirr sees value in introducing Fuqua 

students to its brand while they are in school to build relationships for future partnerships. 

Fourth, Premirr could receive marketing and promotion for creating the first small-scale closed-

loop system at a university, which could help build brand awareness and open other doors to 

Premirr.  

Premirr is therefore excited to move forward with a pilot as a marketing and relationship-

building strategy, while investing in other business plans as its primary revenue generator.  

 

 

Next Steps 

Should Premirr move forward with pursuing this path for their business plan, we recommend that 

the next step would be to launch a pilot program for a quarter at Fuqua. This would enable 

Premirr to examine the logistical and financial viability of this plan, as well as help determine 

how to implement a small-scale closed-loop system. Steps Premirr should consider are:  

• Bin placement: the BMO has spent significant resources in creating an aesthetically 

pleasing and functional waste disposal system. Introducing a new bin is a source of 

anxiety, therefore Premirr needs to collaborate closely with the BMO. We suggest taking 

over one of the islands in the cafeteria for a “plastic water bottle” station. 

• Pilot marketing campaign: Marketing the pilot program will be important for its success. 

Creating a marketing campaign focused on tying the closed-loop system to the identity of 

Fuqua will be important for building buy-in and encouraging participation from the 

student body. Captivating graphics and marketing materials that clearly communicate this 

link will be essential marketing tools.   

• Consumer education: Premirr needs to partner with the Fuqua administration and student 

advocates, such as the MBAA Service & Sustainability group, to raise awareness of the 

new system and educate consumers on best recycling practices. This is a significant step 

in not only ensuring participation, but also proper recycling, which impacts the entire 

system. 

• Custodial education: Premirr also needs to collaborate with the BMO on custodial 

education, clarifying collection times and trash storage.  



30 
 

• Product sales: Premirr needs to identify what product they can manufacture and sell back 

to Fuqua and enter sales discussions with the appropriate party (either procurement or the 

BMO depending on the product), closing the loop. This is an important step given the 

long-term nature of contracts that surround most products sold at Fuqua.  

Premirr can utilize student partners to help build this pilot program. Students at Fuqua, 

specifically as part of Net Impact or MBAA Service & Sustainability group, may volunteer to 

lead this pilot on the ground. Students at the Nicholas School of the Environment at Duke may 

also be interested in getting involved with this project, especially if the pilot could be built into a 

client based Master’s Project for Nicholas School students, similar to this initial study. 

However, before embarking on a pilot, we strongly recommend Premirr fully investigate the 

business plan to determine whether it has the partners, resources, and time to effectively run a 

pilot and pursue this business plan. Given that revenue and cost is missing from this analysis, this 

would be a key deciding variable that Premirr needs to explore before deciding whether to move 

forward or not.   

 

 

Conclusion 

Plastic is an important material that will continue to be a key component in our world. Plastic 

waste is a significant issue, and with the expected increase in upcoming years, plastic waste will 

continue to be a challenge that needs to be addressed. Premirr Plastics has created a technology 

that could be part of the solution to tackle the abundance of plastic waste. There are multiple 

business plans that Premirr can adopt. There is opportunity to create small-scale closed-loop PET 

systems with individual institutions. Partnering with a school like Duke University’s Fuqua 

School of Business can offer Premirr a marketing opportunity and serves as a showcase of its 

value proposition.  

  



31 
 

Acknowledgements 
 

Dan Vermeer 

Premirr Plastics: Matt Parrott and Chris Luft 

Pamela Hansley 

Colin Tjalma 

Gavin Fitzsimmons 

Bryan Bollinger 

Blair Pollock 

 

 

  



32 
 

Appendix 
 

Exhibit 1: List of stakeholders interviewed  

 

Fuqua Building Management Office 

 Colin Tjalma  

 Pamela Hansley 

 

 

Exhibit 2: Copy of the survey distributed to the Fuqua community  

 

Disclosure:  

 

You are invited to take part in a research study intended to examine the willingness to adopt a 

new recycling technology at Fuqua. This study is conducted by Caroline Bales and Emilia Hull, 

under the supervision of their advisor Dr. Dan Vermeer, as part of their Master's Project for their 

MEM/MBA dual degree program.  

 

Participation in this study involves completing a survey that will ask you questions about 

yourself and your viewpoints, including demographic data such as your age, gender, ethnicity, 

and political affiliation. The main body of the survey will be used to determine willingness to 

adopt and pay for a new technology, knowledge regarding plastic lifecycles and recycling, and 

recycling motivations.  

 

Total time for completing the survey should not exceed 5 minutes. If you choose to participate 

your name will not be recorded or linked to your survey responses at any time. This research will 

not benefit you personally, and we do not anticipate any risks resulting from participating in this 

study.  

 

Participation in this survey is voluntary and refusal to participate will involve no penalty. You 

may discontinue participation at any time without penalty. 

 

If you have questions about being a participant in research, please contact the Duke University 

Campus IRB office (campusirb@duke.edu or 919-684-3030). 

 

If you have any additional questions, please do not hesitate to reach out to Emilia 

(Emilia.Hull@duke.edu) or Caroline (Caroline.Bales@duke.edu) at any time.  

 

If you are interested in taking part in this survey, please click to the next screen.  

 

Q1 There is a new cutting-edge technology that can recycle plastic back into virgin-quality 

material. This could allow some plastic items, like water bottles, to be collected and turned back 

into consumer use products at a higher quality than traditional technologies. Duke Fuqua could 



33 
 

be one of the first campuses to participate in a closed-loop system where the plastic bottles used 

would be transformed back into usable food and beverage packaging at Fuqua.  

Q2 Would you be interested in seeing this new technology used at Fuqua? 

• Extremely interested  

• Interested  

• Somewhat interested  

• Neither interested nor uninterested  

• Somewhat uninterested  

• Uninterested  

• Extremely uninterested  

Q3 This technology would require Fuqua to collect plastic bottles separately from other waste. 

Would you be willing to put plastic bottles in a separate bin? 

• Extremely willing  

• Willing  

• Somewhat willing  

• Neither willing nor unwilling  

• Somewhat unwilling  

• Unwilling  

• Extremely unwilling 

Q4 Would you be willing to receive additional information about this new technology and how 

you can participate? 

• Yes  

• Maybe  

• No 

Q5 Would you be willing to pay more for a product that uses some recycled content? For 

example, a water bottle made with 30% recycled material.   

• Yes  

• Maybe  

• No 

Q6 If yes, how much for each product? *Display Q6 if Q5 response is either “Yes” or “Maybe” 

• $0.05  

• $0.10  

• $0.25  

• $0.50 

Q7 Currently, no recycled water bottles manufactured from PET contain recycled content. 

Would you pay more for a product that is made from 100% recycled materials?  

• Yes  

• Maybe  
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• No 

Q8 If yes, how much for each product? *Display Q8 if Q7 response is either “Yes” or “Maybe” 

• $0.05  

• $0.10  

• $0.25  

• $0.50 

Q9 Would you be willing to pay more if the recycled plastic came from your community's 

recycled content (example: Fuqua's plastic water bottles)?  

• Yes  

• Maybe  

• No 

Q10 If yes, how much for each product? *Display Q10 if Q9 response is either “Yes” or 

“Maybe” 

• $0.05  

• $0.10  

• $0.25  

• $0.50 

Q11 Are you aware that recycling exists at Fuqua?  

• Yes  

• No 

Q12 Are you aware of the plastic recycling options at Fuqua?  

• Extremely aware  

• Aware  

• Somewhat aware  

• Neither aware or unaware  

• Somewhat unaware  

• Unaware  

• Extremely unaware 

Q13 Are you aware of how to properly recycle plastics?  

• Definitely yes  

• Probably yes  

• Might or might not  

• Probably not  

• Definitely not 

Q14 Do you believe all recyclables that are put in a recycle bin are then turned into new 

packaging? 

• Definitely yes  
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• Probably yes  

• Might or might not  

• Probably not  

• Definitely not 

Q15 How often do you recycle?  

• Always  

• Most of the time  

• Sometimes  

• Not usually  

• Never 

Q16 Please rank the below motivations for recycling based on importance to you. 

______ Social influence or norms 

______ Reducing effect of waste on global warming 

______ Keeping the community clean 

______ Reducing waste in landfills 

______ Conserving existing resources 

______ Reducing ocean plastics 

 

Q17 What limits you from recycling at Fuqua? 

▢ Recycling will not make a difference to the natural environment  

▢ Limited recycling knowledge (ex: not sure what goes into what bin)  

▢ Recycling bins are hard to locate  

▢ Limited time  

▢ Don't care/want to recycle 

Q18 What age bracket do you fall into?  

• 18-24  

• 25-34  

• 35-44  

• 45-54  

• 55+  

• Prefer not to say 

Q19 What is your association with Fuqua?  

• First Year MBA  

• Second Year MBA  

• MMS  

• MQM  
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• Faculty  

• Other: ________________________________________________ 

Q20 What is your self-identified gender?  

• Male  

• Female  

• Other  

• Prefer not to say 

Q21 What is your ethnicity?  

• Asian  

• Black/African  

• Hispanic/Latino  

• Native American  

• Pacific Islander  

• White/Caucasian  

• Other  

• Prefer not to say 

Q22 What is your political affiliation?  

• Democrat  

• Republican  

• Libertarian  

• Independent  

• Other  

• Prefer not to say 

End of Survey 

 

Exhibit 3: Consumer survey demographic data 

Number of Respondents: 100 

Age range (Q18): 25-34 

Association with Fuqua (Q19): 

• 41% First Year MBA Students 

• 59% Second Year MBA Students 

Self-identified Gender (Q20):  

• 46% Male 

• 54% Female  
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Ethnicity (Q21): 

• 16% Asian 

• 5% Black/African 

• 17% Hispanic/Latino 

• 60% White/Caucasian 

• 2% Other 

Political Affiliation (Q22): 

• 47% Democrat 

• 6% Republican 

• 6% Libertarian 

• 21% Independent  

• 9% Other 

• 11% Prefer not to say 

 

Exhibit 4: Figures 3-5 

Figure 3: Question 14 

 

Figure 3: Question 15 
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Figure 3: Question 13 

 

Figure 4: Question 11 

 

Figure 4: Question 12 
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Figure 4: Question 17 

 

 

Figure 5: Question 2 
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Figure 5: Question 3 

 

 

Figure 5: Question 4 
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