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Abstract 
  

 With growing concern over the shortage of landfill space and the health hazards 

of waste incineration, governments are looking towards sustainable waste management 

processes for the health of their communities. Zero waste is the goal to direct 100 percent 

of waste from landfills and incinerators, which is ultimately the most sustainable waste 

management strategy. Many governments have been working towards zero waste but 

none have achieved 100 percent waste diversion. Using a comparative context, it is the 

goal of this research to determine what planning practices are shared across varying 

levels of governments and from diverse geographic locations to determine what obstacles 

are preventing them from achieving 100 percent waste diversion.  

 This research builds on the discoveries of each preceding finding and topics of 

this research include zero waste planning, waste management and processing methods, 

best practices for zero waste management, public outreach, public resource requirements 

for a zero waste community, and the role of the producer in the waste management cycle. 

 The first section compares the zero waste plans of three American cities to reveal 

common best practices. Success was shared through outreach and the availability of 

public resources. The cities ultimately struggled to separate and process the waste after it 

had been collected. Source seperation was deemed a key feature of the zero waste plans 

in the near-zero waste communities analyzed in the second section. These effective 

governments still struggled to process some of the materials because the products in their 

waste stream were not manufactured to be recycled. The final section discusses extended 
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producer responsibility and the role of the manufacturer in a zero waste cycle. The 

chapter reviews the effectiveness of a nation-wide extended producer responsibility plan 

to determine whether federal support gave municipalities the ability to manage the types 

of waste being produced, sold, and processed in their communities. This thesis concludes 

in stating that zero waste may be possible, but only with complete citizen participation, 

full implementation by the local government, legislative support from overarching 

governments, and with the manufacturers’ involvement in waste processing and/or 

compatible product and packaging design.  
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Chapter 1: An Introduction to Waste 
Management  

Introduction  

  

 The human population first reached one billion in the early 1800’s.1 What took 

three million years to achieve, is now repeated every twelve to fourteen years with the 

current growth rate.2 Approximately half of the world’s population resides in urban areas, 

where post-industrialization has provided a culture of consumerism and wastefulness. 

The convenience of new, inexpensive, and perishable consumer items and packaging 

have steadily replaced a culture where material possessions were thoughtfully purchased 

and repaired.  

 This perspective is engrained in most modern cultures and supports the robust 

economies of many nations. Many new cities being built in India and China use an 

industrialized framework that supports gross domestic purchasing as a means to boost 

national revenue.3 With increasing consumerism comes an increase in waste production. 

Inexpensive materials used as affordable replacements are less durable, which also 

contributes to the perspective that the products ought to be replaced instead of repaired. 

Those same products are also made with poorer quality materials that cannot be recycled. 

An equally important issue that has risen out of rapid industrialized development and a 

culture of consumption is the depletion of nonrenewable resources. Without resource 

                                                           
1 Zaman, Atiq Uz, and Steffen Lehmann. 2011. “Challenges and Opportunities in Transforming a City into 

a ‘Zero Waste City.’” Challenges (20781547) 2 (4): 73–93. doi:10.3390/challe2040073, 74. 
2 Ibid. 
3 Ibid., 78 
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management, irreplaceable and valuable resources are being discarded into landfills or 

incinerated.  

 It is estimated that the countries with the highest revenues have citizens that 

produce over 1 thousand pounds of waste annually; the highest being American citizens 

who discard 1.6 thousand pounds of waste per person annually.4 The world’s total waste 

production is 2 billion tons a year.5  

  In the year 2015, 137.7 million tons of municipal solid waste (MSW) was sitting 

in landfills across America.6 Landfills are the primary contributors to anthropogenic 

methane, which is seventy-two times more damaging than CO2 emissions, a large 

contributor to global warming.7 Eighty-percent of the hazardous waste in America is 

disposed of into a landfill,8 which places soils, organics, and the metals used in 

manufacturing and construction at risk for contamination.9 What isn’t landfilled or 

recycled, is typically burned in a MSW system. Incineration is used to reduce the amount 

of solid waste disposed of into landfills, but even the most advanced technologies and 

filtration systems used in the incineration process will create toxic residual residue.   

 Landfill space is limited and city planners are well aware that citizens will not 

accept the encroachment these pollutants near their neighborhoods. However, the breadth 

of products available for consumers is more prevalent and accessible than ever before. 

                                                           
4 Ibid., 80 
5 Ibid.  
6 “National Overview: Facts and Figures on Materials, Wastes and Recycling,” United States 

Environmental Protection Agency (EPA). 
7 “Stop Trashing The Climate: Key Findings and Policy Recommendations,” (Institute for Local Self-

Reliance, 2008), 1. 
8 El-Fadel, Mutasem, Angelos N. Findikakis, and James O. Leckie. "Environmental impacts of solid waste 

landfilling." Journal of environmental management 50, no. 1 (1997): 1-25. 1 
9 El-Salam, Magda M. Abd, and Gaber I. Abu-Zuid. "Impact of landfill leachate on the groundwater 

quality: A case study in Egypt." Journal of advanced research 6, no. 4 (2015): 579-586. 579 
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Excessive plastic packaging, food waste, e-waste and paper waste are quickly discarded 

by citizens and left for the local governments to manage.  

 Communities worldwide have been implementing recycling programs to divert 

the amount of waste being sent to their landfills. Recycling has greatly reduced the 

amount of waste being directed to landfills by creating systems designed to reuse plastic, 

paper, glass, and non-renewable resources. However, this method is only effective for 

repurposing materials that are recyclable and neglects many single-use plastics, low-

quality and mixed materials, and electronic waste. Maintaining dependence on landfilling 

what cannot be recycled is not a sustainable solution for future generations.  In order to 

preserve resources and land-use, communities must integrate strategies to eliminate waste 

production for all materials in the waste management stream.   

Zero Waste 
 

 Zero waste is a term used to describe the method of eliminating waste. The 

strategy avoids the production of unnecessary material and recoups all available 

resources so that harmful materials do not enter the environment through contamination 

caused by landfills and burial methods, or into the air stream via incineration.10 This 

means the ability and willingness of participants to recycle 100 percent of their waste and 

to recovery of 100 percent of their discarded resources. 11 Governments are attempting 

this through a system of waste collection, treatment, and processing for the benefit of the 

                                                           
10 Zaman, Atiq Uz, and Steffen Lehmann. "Challenges and Opportunities in Transforming a City into a 

"Zero Waste City.” (MDPI, 2011), 74.  
11 Ibid. 
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environment and economic resiliency.12 There are no governments successfully 

implementing a 100 percent zero waste management plan in the year 2019. As explored 

through the research documented in this thesis, there are a variety of obstacles preventing 

the success of these programs. 

Purpose  
 

 The purpose of this research is to discover the primary hindrances preventing 

communities, cities, and countries from achieving zero waste. Each chapter is prefaced 

with a literature review that composes the theories of each specific topic. Each literature 

review identifies three to five pertinent planning concepts pertaining to each topic, which 

is followed by an in-depth analysis of the planning and implementation of those concepts 

as they are applied by governments. Every chapter concludes with the explanation of one 

shared issue, which introduces the subsequent discussion topic. The importance of the 

research is to exemplify the importance of every level of government in the effort to 

achieve zero waste because it is not possible without collaboration. This paper explains 

that there is no single issue preventing governments from achieving zero waste, nor is 

there a simple solution.  

 The first paper of this thesis introduces the key concepts of zero waste and 

outlines which models experts believe should be prioritized. The research begins with an 

analysis of three American cities of similar size, but in various regions of the country. 

The three American cities whose zero waste plans were analyzed are Minneapolis, San 

                                                           
12Cuccia, Andrea. “The role of accountability within a zero waste strategy evidences from a Sicilian small 

municipality.” 34. 
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Diego, and Austin. This chapter discusses the commonalities of their successful outreach 

programs, the resources they provided their citizens to participate in their zero waste 

programs, and the issues that each had in managing the recovered materials after they 

have been recycled. This chapter places a heavy emphasis on what should be the 

responsibility of a local municipality and the ways in which effective municipalities plan 

for zero waste.  

 Following the first analysis that introduces the discussion about managing waste 

after collection, the second section places focus on finding the infrastructure and waste 

processing methods that are used by three governments who are achieving over eighty 

percent waste diversion. Since the first section used governments of similar sizes, it was 

important to consider variously sized governments and the cultural norm differences 

between the three international governments. Each of these governments have vastly 

diverse resources available to them, yet each is achieving a far higher waste diversion 

percentage. In this section’s analysis, the zero waste strategies of the small Japanese town 

of Kamikatsu, moderately sized municipality of Capannori in Italy, and the country of 

Sweden were all analyzed to discover comparing and contrasting methodologies in this 

case study. Despite their varying sizes and cultural norms, many commonalities were 

realized, as well as one common issue. Their strategies shift a substantial portion of the 

processing responsibilities onto the citizens. The emphasis of this chapter is on the 

consumer’s role in zero waste processing and implementation and identifies the primary 

issue faced by these citizens and their communities. The findings of this section introduce 

an issue that citizen’s and their governments have with processing low quality un-
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recyclable materials. This is a substantial limitation in the zero waste process; products 

must be manufactured to be recycled.   

 The final paper includes a case study that builds upon the concepts and findings of 

the previous two analyses and focuses primarily on the role of the manufacturer. This 

chapter outlines the Canada-Wide Extended Producer Responsibility (EPR) Plan and then 

analyzes the ways in which the provinces, territories, and federal government 

implemented the plan. The EPR forwards all of the waste collection, processing 

responsibilities, and management costs onto the manufacturers if the materials in the 

waste stream are not compatible with existing recycling programs. The goal of this 

initiative is to encourage manufacturers to produce with higher quality products, so as to 

decrease their own waste management costs. This is the only analysis that reviews a 

nationally supported plan. Based on evidence from previous chapters, manufacturers may 

only change their processes if their internal costs are impacted. A loss of revenue due to 

an inability to sell unauthorized products in large portions of the country should 

encourage them to design their products to be compatible with the local government’s 

existing recyclable program. This chapter does not explore the producer’s response to the 

EPR; the goal of this study is to determine if federal guidance allows local jurisdictions to 

unilaterally succeed in implementing an EPR plan. Successful implementation of the plan 

could result in design changes during manufacturing, which would ultimately close the 

gap in the waste management cycle.     

 It is the intent of this paper to guide the reader through the successes and failures 

of governments attempting to reach zero waste. Zero waste cannot be achieved without 

the participation of citizens, municipalities, and manufacturers. There are no governments 
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implementing a 100 percent zero waste strategy, but it may be possible through a blend of 

public outreach and resource availability, source-separation processes, and purposeful 

product and packaging redesign encouraged or mandated through producer responsibility 

legislation.    
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Chapter 2: Zero Waste Planning in 
American Cities 

Introduction 
   

 Waste management systems have been evolving since before human’s 

modernized civilization (Zaman, et al., 2011). The first waste management system had no 

regulation whatsoever. Citizens disposed their waste in hand-made holes or out in public. 

This practice still exists in some low-income countries.13 The second waste management 

system was created in 3000 BC in Greece, which was the use of an unregulated landfill.14 

These landfills were open spaces where citizens discarded all of their wastes without 

there being any barrier between the materials and the soil.  

 The third system, composting, was introduced in China in 2000 BC.15 

Composting is a process where organic materials are collected, stored, and allowed to 

naturally decompose so that they may be used as a soil fertilizer. This method is still used 

and is recognized as an eco-friendly waste management system for organic waste. The 

fourth system was the recycling of non-organic materials and landfill regulation, which 

are currently used in modern waste management practices. Strategies for the fifth system 

occurred shortly after it was realized that there is an opportunity to use landfill gas 

emissions and incineration to generate energy. These waste-to-energy technologies are 

also integrated into many country’s waste management plans today.  

                                                           
13 Zaman, Atiq Uz, and Steffen Lehmann. 2011. “Challenges and Opportunities in Transforming a City into 

a ‘Zero Waste City.’” Challenges (20781547) 2 (4): 73–93. Doi:10.3390/challe2040073, 76. 
14 Ibid. 
15 Ibid. 
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 “Zero Waste” is the newest waste management system that has yet to be fully 

implemented. Zero waste is the sustainable concept that recognizes the importance of 

retaining resources and eliminating waste pollution. In a zero waste community, all 

resources and materials have use at the end of the product’s life and no waste is ever 

permanently discarded.      

Methods 
  

 Methods of disposing unused materials vary between regions, and waste 

management has historically been the responsibility of local governments. Local 

municipalities are tasked with finding management solutions for the waste created within 

their communities. Landfilling is the most cost-effective, and thus compromising 95 

percent of the world’s waste management system method.16 As landfill space becomes 

scarcer and public perspectives gravitate towards greener motives, strategists are looking 

for solutions that can be implemented through waste management systems.   

 Some countries have taken the initiative to lower the amount of waste sent to their 

landfills. In 2016, Austria, Belgium, Denmark, Germany, Netherlands, Norway, Sweden, 

and Switzerland had nearly eliminated all of the MSW being dumped into their landfills 

and Cyprus, Croatia, Greene, Latvia, Malta, and Turkey decreased their amounts by three 

quarters.17 Reaching this level of efficiency cannot be achieved by recycling alone. 

Modernizing attitudes about pollution and public and scientific involvement in policy 

                                                           

16 El-Fadel, Mutasem, Angelos N. Findikakis, and James O. Leckie. "Environmental impacts of solid waste 

landfilling." Journal of environmental management 50, no. 1 (1997): 1-25. 1 

17 Cuccia, Andrea. “The role of accountability within a zero waste strategy evidences from a Sicilian small 

municipality (Journal of Public Administration, Finance & Law no. 12, 2007), 35. 
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have encouraged governments to find new methods for waste management and resource 

recovery. A cultural shift is beginning to challenge consumerist habits; a comprehensive 

strategy is emerging that aims to reduce, reuse, and recycle waste, rather than dispose of 

it.18 The purpose of evolving waste management practices isn’t meant to modernize ways 

to dispose of waste, but is a holistic approach that will encourage people to buy less and 

reuse more, encourage manufacturers to produce responsibly and to reincorporate 

valuable resources into sources of energy.  

Zero Waste Planning 
  

 The purpose of this chapter is to identify the specific components that researchers 

have identified as key principles to a zero waste plan and to then compare those strategies 

to what three American cities with zero waste goals have outlined in their zero waste 

plans. The question that this paper aims to address is whether these American cities with 

zero waste goals have common strategies and whether they follow the normative strategy 

determined by researchers. The literature review will first discuss what the field experts 

consider the “best practices” of zero waste planning followed by this chapter’s 

methodology is the analysis of Minneapolis, Austin, and San Diego’s zero waste plans, 

discussion of findings, conclusion, and introduction to the following two chapters. The 

comprehensive analysis aims to reveal if any particular methods that researchers thought 

were imperative were excluded from any of the city plans or if any particular objective is 

                                                           
18 Lehmann, Steffen. "Resource Recovery and Materials Flow in the City: Zero Waste and Sustainable 

Consumption as Paradigms in Urban Development." 32. 
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being given priority at the city level that had not been identified as a primary strategy by 

researchers.   

Literature Review  

 Experts agree that the best means of achieving zero waste is through a 

combination of initiatives. The focus must exceed recycling by also including efforts to 

promote the reduction and reuse of materials (Austin, 2013, Cuccia, 2017, Zaman et al., 

2011, Lehmann, 2010). There should be a shared responsibility of effort between citizens, 

businesses, governments, and manufacturers since the participation and cooperation from 

all sectors is absolutely imperative for successful implementation (Zaman et al., 2011, 

Cuccia, 2017, Connett, 2006, Austin, 2013). Participants will require government 

resources to participate in a city-wide program (Connett, 2006, Zaman et al., 2011, 

Austin, 2013), and mandates to drive lagging participation and regulate processes is also 

recommended (Connett, 2006, Zaman et al., 2011, Austin, 2013). 

 Reduction, the first of the three R’s, is the encouragement of minimizing the 

amount produced to lower inputs into the recycling system.19 This is achieved when 

consumers purchase less of a material, resulting in a change in demand and production or 

by a producer choosing to use less of a material in a product. Recently, the United States 

has experienced a reduction in the amount of MSW. In a study conducted by the 

Environmental Protection Agency (EPA), the amount of waste generated per person each 

day in 1960 was an average of 2.68 pounds, which increased to 3.66 pounds in 1980 and 

                                                           
19 Cuccia, Andrea. “The role of accountability within a zero waste strategy evidences from a Sicilian small 

municipality.” 44. 
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then to 4.74 pounds in the year 2000.20 However, by 2015, the average amount of waste 

generated per person decreased to 4.48 pounds per person.21 By focusing on reducing 

waste inputs, the amount of material required to be recycled or repurposed is more 

manageable. The community’s participation in this effort is beneficial since it works on 

the problem “from the back end” (Zaman et al., 2011). 

 Reuse, the second of the three R’s, generally applies to methods of up-cycling, or 

repurposing items. The donation of unwanted furniture, appliances, toys, equipment, and 

cleaning supplies allows the materials to continue being useful, outside of a landfill, after 

the original owner has no use for it. “Up-cycling” takes an item and changes its purpose. 

An example of this is using an old crate as a new living room end table. Reuse minimizes 

the number of items being discarded when they are of use for a new owner or the same 

owner for a different purpose.  

 After reduction and reuse principles have diverted excessive waste, the remaining 

materials must be recycled. Based on a study conducted by Institut der Deutschen 

Wirtschaft on the availability of raw material reserves resources in 2008, the following 

resources had the following anticipated availability in the year 2018:  

 Lead: 10 years 

 Zinc: 12 years 

 Tantalum: 19 years 

 Copper: 21 years 

 Cadmium: 24 years 

 Wolfram: 29 years 

 Nickel: 34 years 22 

                                                           
20 “National Overview: Facts and Figures on Materials, Wastes and Recycling,” United States 

Environmental Protection Agency (EPA).  
21 Ibid. 
22 Lehmann, Steffen. "Resource Recovery and Materials Flow in the City: Zero Waste and Sustainable 

Consumption as Paradigms in Urban Development." 35. 
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These raw materials are non-renewable resources. They are valuable and need to be 

recovered.    

 There is also a substantial energy saving found in recycling these and other 

materials, as opposed to mining for them. In a cost comparison between recycling and 

mining for materials, studies show that there is a ninety-five percent savings in 

aluminum, eighty-five percent savings in copper, eighty percent savings in plastic, 

seventy-four percent savings in steel, and sixty-four percent savings for paper.23 There is 

also substantial savings found in recycling metals and other non-renewable resources that 

are found in construction projects and e-waste (Zaman et al., 2011, Austin, 2013).  Waste 

found in electronics, or e-waste, contains copper, rhodium, lithium, and gallium, an 

important material used in solar cell production.24  

 The recycling movement in the United States, in conjunction with reduce and 

reuse efforts, has already resulted in substantial waste to landfill diversion. EPA reported 

that the amount of waste that was disposed of in a landfill had decreased from ninety-four 

percent in 1960 to fifty-three percent in 2015.25 However, this number does not reflect the 

change in population.   

 Operational effectiveness can only be achieved with active participation from the 

citizens (Cuccia, 2017, Zaman, et al., Connett, 2006). Current perspectives about material 

use and waste management influence the citizen’s level of participation. Industrialized 

                                                           
23 Austin, Anthony "Where will all the waste go?: Utilizing extended producer responsibility framework 

laws to achieve zero waste." (Golden Gate University Environmental Law Journal, 2013), 231. 
24 Zaman, Atiq Uz, and Steffen Lehmann. "Challenges and Opportunities in Transforming a City into a 

"Zero Waste City.” (MDPI, 2011), 86. 
25 “National Overview: Facts and Figures on Materials, Wastes and Recycling,” United States 

Environmental Protection Agency (EPA).  
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nations commonly share a culture that is more materialistic, and are quick to replace 

instead of repair (O’Connell, 2018). There are also inherent survival instincts that 

encourage people to remove materials that are associated with germs and waste 

(O’Connell, 2018). People prefer new and clean items, as well as clean surroundings in 

their community. The disposal of the waste removes the items from view and thought. 

However, research indicates that these perspectives can be altered by addressing the 

knowledge-deficit. People do care about their community and the planet and are capable 

of adjusting these perspectives (Kirakozian, 2016).  

 The Masdar-City in the United Arab Emirates launched a zero waste plan in the 

early 2000’s and placed a heavy focus on public awareness during implementation. 

Between the years 2001 and 2007, and despite having a population influx of one hundred 

and sixty-five thousand people, the city reduced its waste by thirty-five percent. 26 

 Outreach and education are the most effective ways to encourage participation 

from citizens (Connett, 2006). There is a disconnect between citizens and the information 

they need to help them understand the detriments of waste to landfill or incineration 

(O’Connell, 2018, Kumar, et al., 2016, Kirakozian, 2016, Cooley, 2016).  If the process 

and purpose are not part of active outreach messaging, the behavior change within the 

community is less likely to occur (Lehmann., 2010).When people understand the 

connection between their actions and the correlating health impacts and damage to the 

planet, they will be much more inclined to make environmentally responsible decisions 

(O’Connell, 2018). The missing link between science and environmental policy is the 

                                                           
26 Lehmann, Steffen. "Resource Recovery and Materials Flow in the City: Zero Waste and Sustainable 

Consumption as Paradigms in Urban Development." 33. 
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availability of easy to understand, trustworthy, and relatable data (Kumar, et al., 2016). 

The information needs to come from non-partisan experts that the public can trust and 

must be presented in common language with interesting visuals (Kumar, et al., 2016).  

 In addition to a lack of information about why someone should recycle, there is 

also a knowledge deficit about how to recycle. Existing recycling programs struggle to 

maintain compliance with citizens who do not know where or how to recycle their 

plastics, even if the citizen wants to participate (O’Connell, 2018, Kirakozian, 2016, 

Cooley, 2016).  

 According to a study published by Steffen Lehmann about sustainable 

development, public outreach must not only explain how and why one must support zero 

waste initiatives, the messaging must also encourage people to become drivers of 

change.27   

 The perceived cost and required time investment impacts a citizen’s level of 

participation in a recycling program. Sorting their own recyclables, paying to recycle, and 

the usage of multiple bins result in a lesser interest in participating in recycling 

(O’Connell, 2018, Kirakozian, 2016). People are less interested in recycling if it is 

inconvenient (O’Connell, 2018). People are more likely to participate in programs that 

are convenient, inexpensive, and/or incentivized (Kirakozian, 2016, Lehmann, 2010).  

 By 2006, San Francisco had become the largest city with a zero waste goal.28 

During implementation, citizens were provided three waste sorting containers: one for 

                                                           
27 Ibid. 
28 Connett, Paul. "Zero Waste Wins." (Alternatives Journal (AJ) - Canada's Environmental Voice 32, no. 1: 

14-15., 2006), 15.   



16 
 

composting materials, one container for materials that could be recycled, and one for 

waste that did not meet the recycling or composting requirements. They marketed the 

new community resource on pamphlets and on public signage with the motto “Recycling 

is now as easy as 1-2-3”.  As a result, the city achieved a sixty-four percent waste 

diversion. 29 

 Seventy-two percent of municipal solid waste comes from manufactured products 

and packaging.30 Extended Producer Responsibility, also known as product stewardship, 

is the manufacturer and producers role in zero waste planning (Cuccia, 2017, Connett, 

2006, Austin, 2013, Zaman et al., 2011). The cradle-to-cradle principle requires the 

producer maintain responsibility for the waste that the packaging or the product itself 

creates even after the product is sold to a consumer. If the product or packaging is not 

recyclable, theoretically, the producer would need to take back the excess material when 

it is no longer used.31 This method would encourage producers to design longer lasting, 

higher quality, and environmentally friendly products with less packaging (Cuccia, 2017, 

Connett, 2006).  

 Experts in support of Extended Producer Responsibility are also proponents of 

regulating this initiative through policy (Lehmann, 2010, Connett, 2006. Austin, 2013). 

  

 “If the back-end engineers want to make the residuals disappear, then the front 

end thinkers want to make the residuals very visible and very unattractive. The residuals 

                                                           
29 Ibid. 
30 “Stop Trashing The Climate: Key Findings and Policy Recommendations,” (Institute for Local Self-

Reliance, 2008), 2. 
31 Zaman, Atiq Uz, and Steffen Lehmann. "Challenges and Opportunities in Transforming a City into a 

"Zero Waste City.” (MDPI, 2011), 85.  
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represent bad industrial design and should be removed from the beginning rather than 

destroyed at the end.”  - Connett, 2006 

  

 Mandating the responsibility of manufacturers from the creation to the end of life 

disposal of their products through an Extended Producer Responsibility policy will 

substantially reduce the amount of packaging that has become standard in manufacturing 

processes (Lehmann, 2010, Austin, 2013). Such a policy could also enforce recycling and 

reuse during the manufacturing process (Austin, 2013).  

 In a publication written by the Institute for Local Self-Reliance, the following 

policies were recommended: the requirement and funding for local governments to plan a 

zero waste strategy, mandatory retirement of incinerators, a per-ton surcharge on landfill 

and incineration disposal, penalties for disposing organic materials, retracting subsidies 

from landfill and incinerator operations, incentivizing job creation in reuse, recycling, 

and composting jobs, pay-as- you-throw fees, extended producer responsibility take-back 

requirement, single use plastic regulation and/or ban, and a regulation on junk mail 

paper.32  

 In studies about fee-based vs. voluntary based recycling, fee-based interventions 

have higher administrative costs and negative political associations, whereas voluntary 

and incentive-based recycling grants citizens a sense of well-being and offers a positive 

political association (Briguglio, et al., 2016). Although requiring participation in 

recycling programs does increase the number of plastics recycled within a community, it 

                                                           
32 “Stop Trashing The Climate: Key Findings and Policy Recommendations,” (Institute for Local Self-

Reliance, 2008), 2. 
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comes at a higher cost to governments than if citizens had vested the interest voluntarily 

(O’Connell, 2018, Briguglio, et al., 2016, Daley, 2008). It is significantly easier to 

implement a recycling program when citizens choose to recycle. 

 The analysis of literature published on the topic of zero waste planning generated 

some themes about what experts believe are the best practices. At a minimum, a 

successful zero waste initiative requires both government resources and public 

participation. It is expected that every zero waste plan inclusive of the analysis will 

include a reduce, reuse, and recycle blueprint. There should also be an indication of 

movement away from landfill and incineration methods.  

 In order to generate support and participation from citizens, the plan should 

include public outreach and education. Resources, such as provided bins or curbside pick-

up will add to the convenience of the process and also encourage more participation. It 

was determined in the literature analysis that there is a higher chance that the public will 

participate in voluntary programs if the expense of time and money is minimal.   

 This paper will analyze three city zero waste plans; Minneapolis, Austin, and San 

Diego. Although it is unlikely that an extended producer responsibly policy will be 

enacted at the city level, there may be indicators that the city is incentivizing businesses 

to minimize their production waste.   

 Through the analysis of the three city zero waste plans, it can be determined if 

these plans are inclusive of these best-practices. There is also the potential that a 

particular strategy will be identified in the plan that hadn’t been included in the normative 

strategy for zero waste planning, or that all of the cities have excluded one of the 

identified best practices.   
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Data/Methodology 

 Logistics play a substantial role in waste management planning, which is why it is 

typically handled at a city or county level. The cost of transporting materials outside of 

manageable districts to reach landfills, incinerators, or sorting sites is inefficient and 

contributes to air pollution (Lehmann, 2010, Austin, 2013). Scaling education and 

outreach efforts to a smaller district is also more conducive than promoting material at 

the county or state level (Lehmann, 2010). For these reasons, this paper will analyze zero 

waste plans at the city level.  

   The methodology of each city’s plans is the first to be examined. The analysis 

will review if all selected cities are attempting to use a reduce, reuse, and recycle method, 

or if there are additional or fewer components to their system. The second review will 

analyze the mandates revolving around the zero waste plan. Are citizens required to 

participate? Are they incentivized for participating? The third portion of the analysis will 

look at the resources provided to businesses and citizens. According to the findings of the 

literature review, a population is unable to participate in recycling without resources and 

are less inclined to do so if it is less convenient. It is likely the plans will share an 

education component, curbside-pickup options, and other tools for successfully 

implementing the plan. It is unlikely that state or national level manufacturing policies 

will be addressed in the plans.   

Action 

Case Study 1: Minneapolis  

 The City of Minneapolis announced their zero waste goal in 2015. Their zero 

waste strategy aims to recycle and compost fifty percent of their waste by 2020, eighty 
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percent by 2030, and to maintain the volume of the city’s waste using the figures from 

2010.33 This Zero Waste Plan ultimately fits into the City’s overarching goal of 

economic, environmental, and social sustainability.34  

Methods 

 Minneapolis followed the guidelines provided by the Environmental Protection 

Agency’s Sustainable Materials Management Program Strategic Plan for Fiscal Years 

2017-2022 for their methods of reducing the use of toxic materials, focusing on material 

lifecycles, and through resource inventory tracking and recovery. 35 Many of the 

strategies included in the plan were designed to meet the goals of the Minnesota Pollution 

Control Agency and those of Hennepin County. 36 While the City currently directs solid 

waste to the Hennepin Energy Recovery Center for waste-to-energy conversion, the plan 

strategizes methods for reducing this process, as waste-to-energy is “not an applicable 

method” for achieving zero waste. 37 For this reason, the hierarchy of the solid waste 

management process is, from most preferred to least: reduce, reuse, recycle, organics 

recovery, waste-to-energy, and lastly, landfill disposal. 

Resources 

 Minneapolis uses the public outreach and education motto “access + 

education/outreach = waste diversion”.38 Outreach campaigns include the promotion of 

purchasing in bulk, the use of paper grocery bags, promoting the existing Fix-It Clinics 

                                                           
33 Minneapolis, City of Lakes. “Zero Waste Plan,” (Minneapolis Public Works, 2017), 1. 
34 Ibid. 
35 Ibid., 4. 
36 Ibid., 1. 
37 Ibid., 2. 
38 Ibid. 
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and Choose to Reuse program provided by the County, and a digital strategy to 

encourage citizens to reduce and reuse.39   

 Residential waste curbside pick-up is available for garbage, recycling, organics, 

and solid waste with a base fee and additional charges per container for solid waste and 

unlimited free recycling carts.40 A voucher program also allows citizens to bring larger 

items to designated drop-off areas. Accepted materials include but are not limited to 

appliances, mattresses, lumber, scrap metals, plaster, and tires. 41 

Policy and Mandates 

 Every jurisdiction within the state of Minnesota is required by § 473.149 to 

provide solid waste management to their citizens.42 City Ordinance Title 11, Chapter 

255.600 also already required all residential properties with four or fewer units be 

provided solid waste and recycling services.43 Minneapolis built upon these existing 

collection requirements and expanded on these resources for their zero waste plan.    

 The City adopted the Green To Go Environmentally Acceptable Packing 

Ordinance in April of 2015, requiring that all food and beverage containers provided for 

packaging to-go food orders be made from reusable materials. Single-use plastic 

containers used for food storage is illegal. The City also previously enacted an 

environmental purchasing policy, which requires vendors with environmentally friendly 

                                                           
39 Ibid., 19-21. 
40 Ibid., 9. 
41 Ibid., 10 
42 Ibid., 5 
43 Ibid., 9 
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products and packaging be given priority when any government agency within the City 

submits a procurement order. 44 

 In the plan, the City reports that ninety-two percent of residents are paying for a 

large solid waste cart in the pay-as-you-throw (PAYT) program. PAYT is a volume-

based variable rate structure that charges customers based on the volume of waste 

collected by the city. The plan exemplifies the success of volume-based variable rate 

structure with figures from other cities with PAYT programs. Portland charges $21.70 for 

a twelve gallon cart and $41.60 for their ninety gallon cart, with just four percent of their 

citizens paying nearly twice the cost for the large cart. Seattle charges $22.85 for a twelve 

gallon cart and $109.35 for their ninety gallon cart. Zero percent of Seattle’s citizens 

opted to pay to use the large cart.45 Minneapolis plans to incentive participants to opt for 

the smaller solid waste carts by increasing the cost of the larger container, which is 

currently only $5. 

Additional Provisions 

 Minneapolis’ zero waste strategy includes a request to study the disposal volume 

of each type of waste in a waste sort study. In order to effectively plan landfill divergence 

and organize the resources required to sort and process materials, the City needs more 

information about the ratios of materials. 46 The plan also notes the need for infrastructure 

improvements, particularly for organic material diversion.47 

 

                                                           
44 Ibid., 49 
45 Ibid., 14 
46 Ibid., 12 
47 Ibid., 42 
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Case Study 2: San Diego 

Methods 

 San Diego published their Zero Waste Plan in 2015, which aims to achieve a 

seventy-five percent diversion of solid waste by the year 2020, a ninety percent diversion 

rate by 2035, and one hundred percent, or zero waste diversion to landfills by the year 

2040.48 The plan emphasizes recycling solid waste and organic materials, composting, 

public education, the creation of supporting local policies and ordinances, new 

technologies, and market development.  

Resources 

 The city of San Diego provides free non-recyclable waste, recycling, and yard 

trimming curbside pick-up services for all residents.49 The City provides a number of 

programs to assist citizens and businesses with recycling and composting, such as the 

compost bin voucher program that offers discounted composting bins, a commercial food 

scrap program to minimize organic waste contributions from restaurants, a public space 

recycling program, and an environmentally preferable purchasing program to encourage 

the City to procure from environmentally responsible producers.50 The City also funds 

and promotes composting education in schools.51   

Policy and Mandates 

                                                           
48 City of San Diego, “Zero Waste Plan: Road to Zero Waste, next stop 75%,” (Environmental Services 

Department, 2015), 2.  
49 Ibid., 3. 
50 Ibid., 8. 
51 Ibid. 
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 The state of California had enacted various blanket policies that required San 

Diego to begin some related efforts before their zero waste plan was created. The 

Assembly Bill (AB) 2020, also known as the California Beverage Container Recycling 

and Litter Reduction Act, first began in 1986 and requires a refundable deposit for 

particular types of beverage containers.52 The Integrated Waste Management Act, or AB 

909, followed in 1989 and required all jurisdictions within the state of California achieve 

a fifty percent diversion rate by the year 2000 and maintain and exemplify continued 

diligence in these efforts in an annual report to CalRecycle. Jurisdictions are rewarded 

with program approval or penalized with a fine up to $10,000 per day following a 

delinquent report. 53 San Diego County also established guidelines in its Countywide 

Sitting Element, which includes provisions of mandatory recycling for businesses, multi-

family units, and public agencies.54 AB 1826 was established in 2014 and was the first 

policy in California to lay the groundwork for organic material recycling.55 AB 341 and 

AB 1826 had also previously mandated recycling for commercial buildings.56   

 San Diego’s Municipal Code §66.0127 establishes the responsibility of the City to 

provide trash, recycling, and yard trimming collection as a free service to citizens. 

Recycling services are a requirement of all franchised waste haulers in the City. 57 The 

City also adopted many ordinances. The City Recycling Ordinance requires waste haulers 

report the volume of waste collected from commercial, residential, and government 

                                                           
52 Ibid,. 4. 
53 Ibid. 
54 Ibid.  
55 Ibid. 
56 Ibid., 13. 
57 Ibid., 7. 
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buildings, as well as special events.58 The Construction and Demolition Ordinance 

requires a 50% waste diversion rate on all construction activities, and the Debris Deposit 

Ordinance incentivizes diversion with diversion credit refunds with amounts depending 

on the project size and amount of waste diverted. 59   

Additional Provisions 

 In the plan, the City recognized that although they are diligent in their collection 

of organic materials, their processing methods are inefficient. The infrastructure 

improvements recommended by the plans calls for the addition of composting 

infrastructure to the existing Miramar Greenery Landfill, using a mix of recycling and 

anaerobic digestion techniques.60 The City also addresses issues with separated materials 

that require special handling, such as batteries, bulbs, medications, and chemicals.61 And 

while not an active component of the plan, the City also recommends including a 

Resource Recovery Center and Aerates Static Pile System to the Miramar Greener. 

Additional suggestions in the plan include reducing the number of exempt participants in 

the commercial sector, creating a recycling reporting program, a reuse/repair program, a 

community composting program, an outreach program to emphasize reduce, reuse, and 

composting methods, and a “Zero Waste Star” recognition program.62 

 Lastly, the City’s zero waste plan includes a recommendation for supporting 

producer responsibility laws at the federal level. Targeted materials include plastic film 

                                                           
58 Ibid., 6. 
59 Ibid,. 7. 
60 Ibid,. 13. 
61 Ibid,  
62 Ibid., 19 
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used in packing, paint, stain, varnish, carpet, mattresses, couches, appliances, electronics, 

batteries, medical waste, motor oil, lubricants, and household cleaning chemicals. 63  

Case Study 3: Austin  

 In 2007, the City Council of Austin, Texas awarded Gary Liss and Associates a 

solicitation to develop the city’s Zero Waste Strategic Plan.64 This plan was adopted in 

2009 through Resolution 20090115-050. According to the plan, proper planning and 

implementation of the zero waste goal will result in a reduction of up to a 500,000 metric 

ton carbon equivalent and will reclaim the forty-million dollars spent annually on 

discarding the City’s reusable materials into area landfills. 65  

Methods 

 The Zero Waste Strategic Plan aims to divert twenty percent of the city’s solid 

waste by 2012, seventy-five percent by 2020, and ninety percent by 2040, with an 

ultimate goal, mentioned but not planned for within the published strategy, of a 

“Restorative Economy” by the year 2050.66 The methodology of the zero waste plan 

includes a focus on reduce, reuse, recycle, composting, and public education on both 

climate change and sustainability. Some of the larger city-wide projects include Zero 

Waste infrastructure, Green Campuses, and Resource Recovery Parks.  

 

 

                                                           
63 Ibid., 16 
64 City of Austin, 2011. “Austin Resource Recovery, Master Plan,” (City of Austin, 2011), 37.  
65 Austin, Texas. “Zero Waste Strategic Plan,” (Gary Liss & Associates, 2008), vi.  
66 City of Austin, 2011. “Austin Resource Recovery, Master Plan,” (City of Austin, 2011), 38.  
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Resources 

 Education and public outreach are included in the plan to promote the highest 

level of participation from City employees so that they may lead the citizens to 

participate by setting an example. The “Lead by Example” communication strategy 

involves an inter-office website, email promotions, public meetings, and magazine 

advertisements, centrally located graphics about recycling systems, and recycling and 

composting bins in office spaces. A “Master Recycler” education program and social 

media digital strategy are among the public outreach initiatives for all other citizens of 

the City.  Zero waste and sustainability are also proposed as a topic in the curriculum in 

the school districts within the City. 67 

 The City currently maintains city-wide solid waste and recycling curbside 

collection service with weekly pickup. The recycling pickup is “single stream”, meaning 

paper, cardboard, metals, glass, and plastics can all be placed into one bin to be sorted 

later at the waste facility. The plan proposes that recycling and composting bins also be 

made available in every public area that has a standard solid waste receptacle.   

 Residents of Austin and Travis County can drop-off hazardous waste, electronics, 

appliances, clothing, tires, and houseware at the Recycle and Reuse Drop-Off Center.68 

The Center’s “ReUse” section has pick-up items available, such as paint, mulch, 

automotive fluid, cleaning fluids, and art supplies.69  

 

                                                           
67 Ibid., 113 
68 “Recycle and Reuse Drop-off Center”, City of Austin, accessed July 3, 2018, 

https://www.austintexas.gov/dropoff 
69 Ibid 
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Policy and Mandates 

 Austin’s City Code Chapter 12-3, Article VI authorizes mandatory on-site 

recycling services for businesses with at least 100 employees and multi-unit residential 

properties.70 This particular ordinance is complementary to the City’s single-family 

residence curbside recycling program, allowing every citizen equal opportunity to 

participate. The plan includes a pay-as-you-throw rate that would charge for solid waste, 

recycling, and composting pick-up so that citizens may be incentivized with discounted 

collection costs if they were to lower the amount of waste generated.71  The plan also 

proposes a ban on all organic waste sent to landfills.  

 Similarly to San Diego’s development project mandates, Austin also proposed 

withholding fees and deposits from Construction and Developments (C&D) projects 

unless the project can maintain a 50% diversion rate. 72 “On-site” crushing for recycling 

materials and the encouragement of Green Building Standards for all construction is also 

included.73  

 Additional Provisions 

 Austin’s zero waste plan includes a strategy for influencing producer 

responsibility. By engaging with industry and businesses in Austin, the City can inform 

the manufacturers that the materials used in the products purchased within the City are 

not conducive to their zero waste goals. An expansion of the EPR Resolution 2000803-68 

could be adopted by the City with a procurement policy that would require vendors to 

                                                           
70 Austin, Texas. “Zero Waste Strategic Plan,” (Gary Liss & Associates, 2008), 36 
71 Ibid,. 29. 
72 Ibid., 31 
73 Ibid., 34 
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participate in a material take-back program or ban all toxic materials from the City 

completely. 74  

 The City introduced Resource Recovery Parks as a provided location for reduce, 

recycle, reuse, and composting businesses to collect and repurpose materials for the City. 

There is also a proposed partnership with thrift stores and non-profit organizations that 

will accept and sell or donate discarded products that are still usable. 75  

 Zero waste infrastructure is also a priority in the plan, although less detailed – 

only highlighting the need for grants, low-interest loans, and contracts to develop the 

programs and infrastructure.76 

Analysis/Discussion 

 Many of the concepts presented in the city’s zero waste plans were consistent 

with the best practices identified in the literature review. All of the plans incorporated 

reduce, reuse, and recycle and also involved composting and organic material recycling. 

All of the cities provided their citizens with curbside pickup for solid waste and recycling 

and the resources to properly dispose larger materials, such as mattresses and appliances. 

Ordinances are in place to secure that all residents have access to recycling but none of 

the plans require single-family homeowners to participate. All of the cities participated in 

public outreach to inform the public about the resources available to them and benefits in 

utilizing those resources.  What was particularly noteworthy in these case studies was that 

                                                           
74 Ibid., 27 
75 Ibid,. 29 
76 Ibid,. 31 
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San Diego and Austin included sustainability, environmentalism, and composting as 

actual topics to be included in their public school curriculum. 

 Surprisingly, some of the plans included Extended Producer Responsibility 

concepts. San Diego’s plan discussed being influential in federal level policies while 

Austin thought to eliminate the use of vendors that manufactured with specific materials 

or require those producers to take-back materials that were not compatible with their zero 

waste processing stream. All three cities included a procurement policy to give vendor 

preference to environmentally friendly companies.  

 Resource recovery of raw materials, such as copper, lead, and zinc, were not a 

priority in any of the zero waste plans. The plans that referenced “Resource Recovery” 

were, in large part, referring to plastic materials and whole products as opposed to metals.   

 A commonality shared by the cities that was not addressed in the literature review 

is the difficulty these cities had in planning the transportation of collected materials, 

processing, and data collection. Minneapolis struggled with data collection to properly 

plan for the waste stream and each waste type. San Diego addressed the need for a more 

efficient processing strategy to assist with specialty materials, like lightbulbs, medication, 

and chemicals and Austin simply requested funding to create a program to develop the 

strategy from scratch. Given that issues in processing is a commonality between these 

three cities, it can be assumed that other cities are sharing similar issues in this planning 

component.   
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Conclusion 

 Overall, the general themes determined in the literature review were consistent 

with the plans of each city. There were a few additional practices that were not expected, 

such as issues in infrastructure planning.  In order to fully define the best practices of 

these components, this research will continue by discussing this key issue.     

 As cities make incremental changes to existing plans or create brand new plans 

for their citizens, the information found in this study should assist them in identifying and 

implementing best practices for zero waste planning. The next chapter will examine the 

infrastructure and waste processing best practices used in jurisdictions that have achieved 

over eighty percent waste diversion.  As discovered in this chapter, there were planning 

challenges when addressing the infrastructure required for transporting, sorting, and 

processing materials to reach their zero waste goals. The following chapter will identify 

those methods, as they may be applicable for future planning. Similar to the zero waste 

planning analysis in this chapter, chapter three will outline the identified best practices 

determined by researchers in a literature review and then compare the methods to those of 

three jurisdictions that are much closer to achieving zero waste.   
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Chapter 3: Zero Waste Plan 
Implementation and Waste Processing 
in Governments with High Diversion 
Rates  

 
Introduction 

 Building onto the conclusions of the previous chapter, it is the goal of this second 

chapter to address the issue of processing waste. Although each of the American cities 

had a comprehensive outreach strategy and high level of community participation, how to 

proceed with processing the collected municipal solid waste processing and recycling 

materials was a common issue faced by jurisdictions attempting to reach zero waste. The 

efforts of promoting recycling, composting, and reuse are ineffective without a proper 

method for sorting, cleaning, and categorizing the materials. This chapter aims to identify 

strategies used by effective near-zero waste municipalities by reviewing the entire waste 

collection process, processing, public perceptions, community and private sector 

involvement, and admitted issues within each of the government’s plans. The scope of 

this chapter aims to answer the question: “what are the most effective zero waste 

communities doing differently with their waste collection and processing than those 

American cities that struggle with processing their waste after it is collected?”  

 This chapter begins with a literature review that will first discuss four primary 

materials and recycling processing concepts: single-source waste collection, source 
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collection, waste-to-energy, and the influence of producer responsibility on municipal 

solid waste processing and recycling. Following the literature review are three case 

studies for governments of varying sizes who have achieved near-zero waste.  The Italian 

municipality of Capannori, Japanese town of Kamikatsu, and country of Sweden are 

regarded for having some of the most effective near-zero waste strategies. No 

industrialized community has ever achieved zero waste, but these three governments are 

among the few to divert over eighty percent of their waste from landfills. To put this 

effort into perspective, the United States of America is currently only diverting thirty-five 

percent of its waste.77 An in-depth analysis into the methods designed for the size and 

functionality of each jurisdiction will provide other zero waste strategists the ‘best 

practices’ of three of the very few effective zero waste plans in the modern world.      

Literature Review 
 

 For a community to truly meet the goal of “zero waste”, all the materials collected 

from residents and businesses need to be repurposed. Zero waste requires the complete 

diversion of all materials from landfills. Proper repurposing of materials is imperative to 

both the zero waste initiative and to the survival and sustainability of non-renewable 

resources (Dijkgraaf, 2008, Ghinea et al., 2019, Maletz, 2018). The typical “take-make-

dispose” waste management model processes raw disposed-of resources by compressing 

and burying them in a landfill, or through incineration.78 Disposing raw materials creates 

an environmental burden and missed opportunities to generate energy and preserve non-

                                                           
77 “National Overview: Facts and Figures on Materials, Wastes and Recycling,” United States 

Environmental Protection Agency (EPA).   
78 Ghinea et al., “Solid Waste Management for Circular Economy - The Case of Iasi County,” pg. 26. 
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renewable materials (Ghinea et al., 2019, Maletz, 2018). Researchers have found many 

plausible methods for minimizing the amount of waste diverted to landfills and options 

for repurposing recovered resources. No single strategy has been found to completely 

eliminate the need to discard unusable material, but a solution may come from a 

combination of techniques.    

 Single-Source Waste Collection 

 As exhibited in the previous chapter, a favorite waste and recycling collection 

method is single-source collection because of its convenience to the citizens. Single-

source waste treatment refers to the collection of mixed waste or mixed recyclables that is 

transported to a sorting facility for categorization and separation. While a majority of the 

sorting typically takes place by hand, machinery assists with breaking down the materials 

for classification and reuse. Because of the increased likelihood of citizens participating 

in a recycling program that does not expect participants to sort their own recycling, 

single-source waste collection is a preferred system for communities committed to the 

ease of the program (Clausen et al., 2018, O’Connell, 2018, Kirakozian, 2016, Lehmann, 

2010). Materials delivered to sorting facilities must undergo disintegration and 

conditioning before they can be classified into appropriate categories.79 Products and 

packing that are composed of numerous materials must be disassembled and the materials 

themselves must be broken into particles small enough to be analyzed and sorted by the 

equipment. The ability for a community to implement a program that sorts its citizen’s 

                                                           
79 Clausen et al., “Commingled Waste Collection as Chace for Technical Separation: Alternative Collection 

Systems,” pg. 113.  



35 
 

waste is entirely dependent on a regions financial ability to staff sorting personnel and 

purchase sorting equipment.80 

 If a community can afford the labor and equipment necessary to sort their own 

waste in a single source collection process, there are several considerations for the quality 

and quantity of resources recovered. Recovery of resources is determined by the quality 

of the collected materials and absence of contaminants. Contamination can occur due to 

the improper categorization of materials, presence of moisture or dirt within materials, or 

the poor quality of materials. 81 Materials that cannot be processed for reuse must be 

incinerated or landfilled.  

Source Separation  

 Another method that researchers have found to be effective is source separation, 

or the separation of materials at the home or business prior to disposal (Ardakanian, 

2018, Friege, 2018, Clausen et al., 2018, Long et al., 2018, Zeng et al., 2018). Materials 

that are separated and cleaned before collection can be processed at a lower cost to the 

community, and with a lower probability of contamination (Friege, 2018). Materials 

cannot be reused if they are subject to contamination and the best method for eliminating 

the probability of mixing materials is to process waste in a single stream (Friege, 2018, 

Zeng et al., 2018, Clausen et al., 2018). A noteworthy requirement for a source separation 

implementation is the collection method. Experts agree that it is imperative for citizens to 

have convenient access to material collection sites (Friege, 2018, Dornak, 2018). 

                                                           
80 Ibid., 110. 
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 Germany’s first attempt at implementing a recycling program was unsuccessful 

due to an inability to sort materials at the processing site. 82 As part of Germany’s 1986 

Waste Management Act, the country requires the separation of primary recyclables. 

Waste collection services retrieve glass, plastic, and paper in separate bins, and provides 

additional collection bins for packaging, organics, hazardous waste, and electronics.83 

Collection bins are conveniently located within neighborhoods, community depots, and 

recycling yards. 84  

 In a study conducted about source separation and recycling attitudes for rural 

populations in China, 61.3% of surveyed citizens would voluntarily participate in a 

source separation program. 85 For regions implementing source separation programs, 

64.9% of residents were unaware of the program but would have otherwise participated. 

86 Lack of awareness and ineffective sorting plants are thought to be the two primary 

setbacks to rural China’s recyclable solid waste program. 87 Attitudes towards source 

separation are generally positive, particularly when bins and pickup locations are 

conveniently located (Zeng et al., 2018).   

 

Waste to Energy 

 Waste that cannot be repurposed must either be sent to a landfill or incinerated. 

Though historically controversial, waste to energy incineration technologies are 

providing an alternative to waste disposal and energy generation.  As a processing 

                                                           
82 Friege, “Separate Collection of Waste Fractions: Economic Opportunities and Problems,” pg. 92 
83 Ibid., 81. 
84 Ibid.  
85 Zeng et al., “Source-Separated Collection of Rural Solid Waste in China,” pg. 169. 
86 Ibid.  
87Ibid, 170. 
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method specifically for materials that cannot be recycled, energy recovery can be 

accomplished with thermal treatment (Schingnitz, 2018, Breeze 2017, Kuhle-

Weidemeier, 2017). Materials such as leather, ash, textiles, rubber, laminates, chemical 

waste, medical waste, and agricultural waste are difficult or impossible to repurpose 

typically have high energy production potential.88 Through methods of pyrolysis and 

gasification, sorted solid waste can be thermally treated to produce raw energy and 

refuse-derived fuel (RDF).89 However, it is important to mention that this method still 

requires resource separation and leaves a combustible residue after the energy has been 

harvested (Schingnitz, 2018, Breeze 2017, Kuhle-Weidemeier, 2017), which can be up to 

ten percent of the original volume.90 This method does not result in zero waste and has an 

added risk of air pollution, as thermal heating produces nitrogen oxides, sulfur dioxide, 

carbon monoxide, and other dangerous gases. 91 Non-combustible residue may be used 

for the production of construction material. Residue is otherwise discarded into a landfill 

(Breeze, 2017, Kuhle-Weidemeier, 2017).  

 

Producer Responsibility 

 Experts accredit the manufacturer’s role in successful zero waste processing 

(Ghinea et al., 2019, Souza, 2012). Resources that cannot be repurposed are not viable 

materials in a zero waste culture. Walmart created the “7 R’s of packaging” for 

sustainable manufacturing, 92 which includes the removal of unnecessary material, 

                                                           
88 Breeze, “Energy from Waste,” pg. 21.  
89 Ibid., 29. 
90 Ibid., 30. 
91 Ibid,. 29. 
92 Souza, “Sustainable Operations and Closed-Loop supply Chains,” pg.69.  
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reduction of materials used based on product size, reuse of packaging material, use of 

only recyclable packing materials, use of renewable materials meeting the qualifications 

of ASTM D6866 or materials that are biodegradable, control of revenue spent on 

packaging, and availability of sustainability reading materials for their suppliers are all 

components of their producer’s responsibility effort.93 The minimization of processing 

and product residues in packaging is another significant contributor to the material’s 

ability to be recycled, as well as the ease of a packaging’s dissemblance and use of one 

single material.94  

 Cradle-to-grave packaging laws are believed to contribute to the manufacturer’s 

level of responsibility when producing packaging (Ghinea et al., 2019, Souza, 2012). 

Cradle-to-grave packaging requires that manufacturers accept the discarded packaging 

that they had used to wrap their products. Under this system, it is the manufacturer’s 

responsibility to accept and process the product and its packaging at the end of its useful 

life. Germany is currently implementing this policy under its 1991 Packaging Ordinance. 

Germany’s 2009 Battery Act also requires that retailers accept end-of-life batteries. 

Materials not supported by the country’s waste program are the manufacturer’s 

responsibility to recycle or repurpose. 95  

 The key to closing the gap between resource disposal and resource recovery is the 

quality and repurpose-ability of materials (Ghinea et al., 2019, Souza, 2012, Friege, 

2018). For the ease of separating and processing materials, products and packaging 

                                                           
93 Ibid., 69. 
94 Ibid., 67. 
95 Friege, “Separate Collection of Waste Fractions: Economic Opportunities and Problems,” pg. 73 
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should only be composed of materials with low levels of depletion with zero toxicity, 

such as aluminum, silicon, carbon, and iron (Souza, 2012). The quality of materials made 

with recycled resources are only as good as the resources used to create the material. 

Materials that do not meet a minimum level of quality have no value and must be 

disposed of permanently.  

Expectations 

 The type of waste influences the effectiveness of a waste processing method 

(Breeze, 2017). Rural communities with higher organic waste but lower energy 

requirements can compost their waste whereas more developed regions with higher 

packaging waste and higher energy needs would have a greater benefit from a waste to 

energy system. What was common and clear throughout the literature reviewed is that 

sorting waste is an international issue that lacks the technology needed to avoid manual 

separation. There are also no known methods for completely eliminating all waste.  

 It is expected that the processing methods for the selected communities with 

substantial waste to landfill diversion will practice source separation, provide their 

citizens with convenient recycling locations, hold manufacturer’s accountable for 

materials that cannot be recycled, and use incineration or waste to energy methods for the 

remaining waste.  

Methodology 

 The following case studies review the waste management plans of three varying 

sizes of governments who are effectively achieving near-zero waste. The analysis begins 

with a small town in Japan. The case study encompasses information gathered from news 
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articles, interviews, and a publication of the Kamikatsu’s zero waste declaration and plan. 

The second analysis is of a municipality in Italy that incorporates several villages. 

Information used for this analysis was collected from news articles and the municipality’s 

own published zero waste plan. The third and final analysis is of the country of Sweden 

with a short examination of Stockholm’s future planning goals. The information was 

acquired through Sweden and Stockholm’s published waste management reports and 

plans. Each case study identifies the government’s motivation for adopting zero waste 

strategies, the expectation that the governments have for the citizens within the 

community, the resources provided to those community members, and how they process 

their waste. The concluding analysis will identify common strategies and highlight 

methods that were not present in the plans analyzed in the previous chapter.    

Analysis 

Case Study 1: Kamikatsu, Japan 

History 

 Kamikatsu, the fifth smallest town in Japan with a population of two thousand,96 

had become accustomed to incinerating their own waste outside of their homes for 

generations. Before plastics, it was common practice for residents to manage their own 

waste without a systematic collection or sorting process since all of the materials being 

disposed of were non-toxic.97 Until the late 1990’s the residents of the town delivered 

their waste to the burning hole in the center of town and disposed of other materials into 
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the town’s small and only landfill. The town was pressured by its local government to 

reform its incineration techniques. Kamikatsu allocated funds to the construction of an 

incinerator but upon its completion was informed that the model they had paid for was 

non-compliant with the region’s requirements.98 The town lost a substantial investment 

on the project and was forced to transport their waste to a neighboring town with a 

compliant incinerator. However, the town quickly discovered that the cost of transporting 

their waste to another town crippled their budget. This is when and why Kamikatsu began 

formulating a zero waste process. 99 

Methods 

 Kamikatsu is achieving eighty-one percent waste diversion with nearly all manual 

effort.100 Beginning with nine source separation factions in 2002, the number of 

categories has since grown to forty-four.101 Nine of the forty-four categories are different 

types of paper.102 The town focused on reduction as their first priority and then 

concentrated on reuse, recycling, and incineration as an absolute last resort. The town has 

a goal to eliminate incineration entirely by the year 2020.103  

 Most of the waste collection, recycling, and repurposing takes place in the town’s 

Zero Waste Academy. The organization monitors the progress and compliance of their 

zero waste plan and its building acts as a processing center for disposal and reuse. Unless 

a resident is physically unable to deliver their waste to the Zero Waste Academy 

                                                           
98 Newcomb, Amelia. “Japan as Ground Zero for No-Waste Lifestyle.” 
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42 
 

processing center, there is no curbside pickup for waste.104 Residents are provided a 

detailed booklet of instructions for categorizing and cleaning their waste and bring their 

prepped waste to the center or to a local business that acts as a collection center, and then 

separates their waste into the numerous categorical bins.105 The center is also supplied 

with guidance materials and is staffed with experts who assist residents in sorting their 

waste.106  

 Every resident is responsible for the management and disposal of their own 

waste.107 This also encourages residents to purchase thoughtfully, since the dissemblance 

of products and end-of-lifecycle is their sole responsibility. Kazuichi Kasamatsu, Mayor 

of Kamikatsu, relayed the importance of producer responsibly in an interview:  

 “We want to produce things that take into account what happens after it’s used. If 

it can’t be recycled in any way, then you can’t produce it”. 108 

Kamikatsu provides reusable plates, cups, and utensils for community events to eliminate 

the use of single-use plastics and paper.109  

Financial Benefits 

 According to the Chair of the Board of Directors of the Zero Waste Academy, 

Akira Sakano, “It costs six times less for recycling or how we manage the waste right 

now compared to incinerating everything”. 110 The town also has four-fifths of their 
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budget subsidized by fertilizer created with their organic waste recycling program, which 

is the one-hundred percent recycled.  

 The Zero Waste Academy operates a “Kuru-Kuru factory” and “Craft-Shop”, 

where citizens can drop off their recyclable textiles for “grannies” to repurpose into new 

clothing for sale. In 2016, 15 tons of textiles were dropped off for the elderly women in 

town to repurpose. It was estimated that between eighty and ninety percent of those 

textiles were sold, supporting the employment of those women and the economy of the 

town. 111 

Social Benefits 

 Since the beginning of the town’s transformation, waste has been applied with a 

negative connotation. Positive reinforcement is seen throughout the community with 

residents who take pride in their participation. The operator of the Zero Waste Academy, 

Sonoe Fujii stated:  

 “… when garbage is brought to the town dump and can be recycled, it can have a 

new life. People smile and chat about the garbage. They have made a strong 

contribution.”112  

Local vendors also reimburse citizens who donate recyclables with a raffle ticket for 

prizes. Citizens are motived to participate when local businesses add incentives. 

 

Case Study 2: Capannori, Italy 

History 
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 Capannori was the first municipality in Europe to establish a zero waste plan in 

2007.113 When plans for a new incinerator had minimal pushback, local teacher Rossano 

Ercolini began petitioning the construction and began curating other options for the town.  

 "It is an ethical and ecological principle, a goal and a vision, but above all it's a 

culture and a way of engaging communities and spreading information. The aim is to 

prevent waste by recovering, fixing and lengthening the life of an object. Recycling only 

comes  in when all other options have been exhausted."114 

He fought diligently against the construction of the incinerator with the argument that 

incineration encourages waste generation, discourages recycling, and that the amount of 

energy created in waste-to-energy processes was not worth the emission’s output.115 

Through a collaboration of efforts with the founder of zero waste, Paul Connet, Ercolini 

convinced the population of 47,000 to embark on a new zero waste strategy.   

Methods 

 Capannori replaced the expected sixty-two incinerator jobs with sixty recycling 

jobs.116 The municipality began providing curbside pickup for their residents in 2010, and 

eighty-two percent of the collected materials are separated at the source.117 After a “pay 

as you throw” waste tariff on microchipped color-coded bags was established to 

encourage separation and reduction of waste, waste separation increased to ninety 

percent.118 In a study conducted by the La Sapienza University in Rome, after Capannori 

                                                           
113 Eriksson, Aleksandra. “A World without Waste.” 
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had dispersed volunteers and instructional material to every village within the 

municipality, a reported ninety-nine percent of residents were separating their waste. 119 

 Free composting stations and waste sorting bins are provided to every resident in 

Capannori. Composting classes are also offered free of charge with an added benefit of a 

ten percent discount on waste tariffs for those who participate in the composting program. 

A spot check by local authorities in 2013 found that ninety-six percent of citizens who 

were given a composting station were still operating them property.120 Composting is also 

collected curbside and delivered to the municipality’s local composting plant.  

 Reusable cloth bags were distrusted to all 17,000 households and 5,000 

businesses. Single-use plastic cutlery has been banned by schools and in an effort to reuse 

plastic bottle waste, the municipality launched a campaign to promote tap water.121 

Training on methods of upcycling, upholstering, sewing, and woodwork are all 

complimentary in the village of Lammari’s Reuse Center, where residents may also 

donate clothes, toys, furniture and appliances. Ninety-three tons of “bulk recyclables” 

were donated and reused in 2012.122 Capannori decreased its waste generation by thirty-

nine percent between 2004 and 2012 and aims to reduce greenhouse gas emissions to 

nearly zero percent by 2020.123  

                                                           
119 Ibid. 
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 The municipality also estimates that thirteen-thousand tons of carbon dioxide had 

been preventively dispersed from the environment by recycling materials like paper, 

glass, and plastic instead of using virgin resources to create new products.124  

Financial Benefit 

 Capannori has been able to save approximately two million dollars a year by 

selling recycled materials, as opposed to incinerating them.125 The savings are reinvested 

into the municipality’s infrastructure and is also applied as a twenty percent discount to 

the resident’s fixed-rate waste tariff.126 

 Local businesses are given tax incentives for contributing to the success of the 

municipality’s zero waste plan. Grocery stores sell items such as milk, pasta, wine, and 

laundry detergent in bulk and without containers. Customers purchase the products and 

store them in reusable containers they brought from home. This exchange eliminates 

third-party packaging costs, so customers receive a cost savings while farmers retain 

more of their profits. Self-service milk stations, known as “the short chain” stations, 

provide milk on tap for residents with the same economic benefits. The ninety-one 

percent of customers who provide their own refillable containers have cut ninety-

thousand bottles from Capannori’s waste stream.127  
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Future Planning 

 Europe’s first Zero Waste Research Center was established in Capannori in 

2010.128 The organization’s purpose is to identify ways to reduce the eighteen percent of 

the “grey residual waste” that hadn’t been fractioned for collection. Examples of “grey” 

waste include disposable diapers and coffee pods. The organization scheduled a meeting 

with Nespresso and similar manufacturers to discuss options for biodegradable coffee 

pods, and have since offered a subsidy for parents who use washable and reusable 

diapers. The organization continues to optimize strategies with stakeholders within the 

community and private sector.    

 

Case Study 3: Sweden 

 Sweden has reportedly achieved ninety-nine percent waste diversion from their 

landfills.129 Each municipality within Sweden is responsible for adhering to the country’s 

waste management plan, but are also responsible for their own waste management 

infrastructure. This analysis is a general outline of the methods, resources, and policies 

that each municipality is required to adhere to. Additionally, included is a brief analysis 

of the City of Stockholm’s waste management plan.   

Methods 

 Between the primary principles of Zero Waste, Sweden’s places a crucial focus 

on the reduction of waste. Following reduction, the country places emphasis on reuse, 

recycling, the biological treatment of waste for waste-to-energy conversion, and only in 
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instances that a material cannot be recycled or used to generate energy, waste is disposed 

of into a landfill. 130 Municipal solid waste is collected in several fractions but is to the 

discretion of each municipality if or how the waste is collected and if the collection is 

mixed or separated at the source. Generally speaking, most municipalizes collect food 

waste and combustible waste separately, as well as newspaper and product packaging.131 

These materials account for 60% of the waste collected - hazardous waste, batteries, and 

electrical and electronic equipment comprise the remaining forty percent. 132 Seventy-

three percent of municipalities collect food waste separately 133 and fifty-percent collect 

hazardous waste curbside.134 Private contractors manage the organic waste collection for 

sixty-seven percent of the municipalities, twenty-nine percent of governments manage 

their own curbside pickup programs, and the remaining municipalities use a combination 

of options. 135 

 There is a significant issue with residents properly sorting materials for 

municipalities that require source separation. Sixty-one percent of waste collected from 

single-family homes and sixty-six percent of the waste collected from apartment blocks 

are not sorted correctly. 136 While the technology needed to effectively and efficiently 

sort materials is improving, “optical” manual separation is still necessary. 137 Waste that 

is collected requires additional sorting by machinery and by hand. Materials such as 

                                                           
130 “Swedish Waste Management,” pg. 4.   
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metal and wood also require a manual inspection to identify types and treatments for 

proper classification. 138 

 Sweden also requires municipalities recover resources. Waste electrical and 

electronic equipment (WEEE) that is brought to a recycling center go through a 

deconstruction process to withdraw plastics for waste-to-energy incineration, metals that 

are smelted for recovery, and copper, aluminum, and iron for reuse. 139  

 After materials have been separated, the municipalities of Sweden use various 

treatment methods to generate energy from applicable materials. Anaerobic digestion is 

one of the more common methods, which is used to make biogas. Biogas is a renewable 

energy source that is used in creating fuel, heat, and electricity. Forty-eight and a half 

percent of treated waste is used to generate energy.140 Digestate is another treatment 

method used on organic materials that converts the waste into fertilizer.141  

 In 2016, 2,262,610 tons of household waste and 1,388,720 tons of imported waste 

was converted into energy. 142 Sixteen percent of the input waste generates slag residue, 

which is useful for road construction, commercial construction, and landfill 

construction.143 Including waste collected outside the household, a total of 6,002,810 tons 

of waste was incinerated to create 18,129,040MWh of the country’s energy.144 31,000 

tons of waste was still diverted to landfills, but this was a reduction of nineteen percent 
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from the previous year. 145 Gas emissions collected from fifty-five landfill treatment 

plants generated an additional 177GWh of energy. 146 

Producer Responsibility 

 Sweden holds the producers of products accountable for the materials at the “end-

of-life”.  Producers must collect and properly dispose of recovered paper, packaging, 

waste electronics and electrical equipment, batteries, tires, cars, and pharmaceuticals, 

which simultaneously encourages the producers to manufacture products responsibly so 

that their end-of-life materials processing is more cost-effective.147 A majority of 

producers contract with Förpackningsoch 

Tidningsinsamlingen, a recycling processing company that manages the collection and 

breakdown of the materials.148  

Perspective 

 Sweden recognizes the necessity for materials separation. According to the 2017 

Swedish Waste Management Report, “Recycling of pure material is easier, and the 

number of fractions at the country’s recycling centers is constantly increasing as 

opportunities for specific recycling evolve. Examples of new fractions that are increasing 

are plastics and textile.”149 While there was no mention of mandated separation of 

materials, aside from the prevention of hazardous waste into landfills, other 

municipalities are including this provision in local policy.  
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Stockholm, Sweden 

 Stockholm, Sweden also prefers to reduce, reuse, and recycle before incineration 

and landfilling. In their 2017-2020 Waste Management plan, the city identifies the 

overuse of incineration; noting that a “majority” of their waste had been incinerated in the 

past.150 The municipality plans to separate food waste for biogas and fertilizer. 151 The 

plan states that source separation is the responsibility of the public and vows to find new 

“factions that can be separated for recycling” and to restructure the collection system to 

accommodate for the change. The plan’s goals are to process seventy percent of food 

waste for biogas and nutrient recovery and retain forty percent of the phosphorus (sludge) 

in wastewater to be returned to arable land as fertilizer.152 

Discussion 

 Kamikatsu, Capannori, and Sweden share a number of similar priorities in their 

zero waste methods. While Sweden’s municipalities have the flexibility to determine 

whether single source and source separation methods are used, a majority of 

municipalities require the separation of basic materials. Capannori and Kamikatsu also 

require the separation of materials, with Kamikatsu mandating forty-four separate 

categories and additionally requiring that the materials be washed and dried by the 

citizens. The number of materials categories are substantially less in Capannori and the 

municipalities within Sweden, but both of their plans identify the importance of 

establishing more categories to be separated by citizens.  
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 While Kamikatsu is the most effective at reusing the materials collected within 

their community, they also offer the least amount of conveniences to their citizens. 

Community members are required to bring their waste to the processing center and are 

expected to prepare the materials before recycling. Citizens are provided a detailed 

instruction guide to materials processing and are expected to have personal accountability 

to the items they purchase and the waste the product and packaging creates. Capannori 

and Sweden both offer curbside pickup, and Capannori additionally provides free 

composters, free composting classes, and reusable grocery bags.  

 All three governments have found economic benefits in their pursuits of zero 

waste. Kamikatsu limits the expense of transporting waste and generates revenue from 

the sale of their compost. Citizens find employment in the “Kuru-Kuru” and the local 

economy benefits from the repurposing and sale of recycled goods. Capannori also saves 

a substantial portion of their waste management costs by recycling and are able to 

reinvest in their infrastructure and pass tax savings to their citizens as a result. Local 

farmers benefit from the direct sale of their products and citizens also save on the 

purchase of groceries since third party processing and packaging has been eliminated. By 

incinerating waste, Sweden has found a more cost-effective means of generating energy.  

 Producer responsibility is also a common focus with all three governments. The 

producers that sell their merchandise within Kamikatsu only use materials that can be 

repurposed. Citizens are conscious of products purchased outside of the community 

because the end-of-life of the material is the citizen’s responsibility. Capannori works 

with manufacturers to collaborate on options for using recyclable and biodegradable 

materials. Manufacturers are encouraged to cooperate because zero waste communities 
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will not purchase their products if the materials are not compatible with their 

community’s goals. Sweden requires manufacturers to be responsible for their materials, 

which encourages them to use less packaging and create higher quality products and 

packing materials to lower the costs of the materials processing after use.  

 Sweden had the only waste to energy strategy. Capannori was unwilling to 

consider a waste to energy method due to a fear that it would encourage waste 

production. Zero waste is a method that also focuses on resource recovery and 

preservation. The consumption of resources for energy is not entirely sustainable.  

 Since public outreach, curbside pickup, and producer responsibility were all 

identified in the zero waste plans in the three American cities from the previous chapter, 

and none of the plans placed an emphasis on separating materials into categories more 

specific than aluminum, plastic, paper, and compost, it can be determined that source 

separation may play a large role in the success of a zero waste plan. Kamikatsu and 

Capannori do not have the infrastructure to sort and clean their citizen’s municipal solid 

waste - their successful implementation is only possible because their citizens are 

involved in the process. And in both municipalizes, the citizens are willing and eager to 

participate because the goal had become a shared purpose, one ingrained in their culture 

that had become a social norm.  

Conclusion 

 Source separation is recognized as the most effective method when collecting 

recyclable waste. As identified in the literature and plans, cleaning the materials, proper 

sorting of the materials, and having enough categories are also beneficial to the waste 
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processing procedure. The effectiveness of all plans are attributed to a combination of 

citizen participation, resources provided to the citizens, producer responsibility, and a 

community’s positive association surrounding sustainability. However, none of the 

governments are able to achieve 100 percent waste diversion because not all of the 

materials collected can be reused or recycled. While source separation can be assumed to 

be the most effective solution for processing materials once they are collected, the ability 

to recycle the materials is still dependent on the quality of the materials.  As determined 

by this and the previous chapter, the products and materials that citizens introduce into 

their community’s waste management stream determines whether their community can 

achieve zero waste. Products must be manufactured to be compatible with zero waste 

practices; their designs ultimately rely on the manufacturers and producers. The final 

analysis portion of this paper will explore the Canada-wide Extended Producer 

Responsibility Action Plan to review the guidance and mandates provided to their 

provinces and territories as they attempt to implement nationwide EPR. This section aims 

to determine whether federal support of an initiative, which requires substantial impact to 

stimulate change in manufacturing design, will assist communities with their waste 

processing issues.    
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Chapter 4: National Implementation 
of Extended Producer Responsibility 
(EPR) Policy Framework 
 

Introduction 

  

 Plastic is one of the least biodegradable materials and have become the most 

prevalent in products designed for single use, such as in grocery bags, single-use utensils, 

and food packaging.153 Producers ultimately decide what materials will be used in 

production and profit margins drive those decision. As determined in the previous two 

chapters, the quality and use of particular materials and chemicals determine whether a 

product can be reused or recycled. For any government to be successful in implementing 

a zero waste plan, there must be accountability from the producers. It is the ultimate 

responsibility of governments to ensure that environmental considerations are made and 

that local municipalities are able to manage the waste that is created by the manufacturer 

(Fenton et al., 1996).  

 Extended producer responsibility (EPR) policies were created to delegate 

responsibility from local and federal governments and their citizens onto producers and 

manufacturers. This is meant to shift the physical and financial responsibly “upstream” to 

the generators of future waste, and to incentive the environmentally friendly design 
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(Monroe, 2014). The goal of EPR is to reduce the impacts of waste into the environment 

and is also an essential tool in creating zero waste communities because of the producer’s 

role in managing the end-of-life of their products.   

 In the first section of this research paper, the zero waste plans of three American 

cities were compared to determine operational consistencies, differences, and shared 

issues. Each of the cities planned for and attempted to implement plans without any state 

of federal requirements for achieving zero waste. The cities were chosen because of their 

relative size and similar program and policy objectives. The second section of this 

research paper reviewed the waste management processes and waste diversion 

achievements of three governments of varying size. Since waste management can be 

managed by local governments or federal governments, the analysis included differently 

sized governments to highlight practices at all levels.  

 As determined in the previous chapters, Extended Producer Responsibility (EPR) 

and Product Stewardship is not a policy or process that a local community can 

individually implement to create substantial change in manufacturing design. In order to 

secure real change in the ways the producers are taking responsibility for their waste 

production and to require production of only the types of materials that can be reused or 

recycled, these policies must come from the highest level of government within a country 

with a large consumer base. The final section of this research paper will explore Canada’s 

Extended Producer Responsibility Action Plan, which encompasses requirements of each 

provincial and territorial jurisdiction and then explores how each jurisdiction designed 

and implemented their policies over a five year period.   
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 The purpose of this chapter is to determine whether a federal guideline for EPR 

would facilitate the use of EPR policies at the local level to help communities achieve 

zero waste. The analysis will begin with a literature review to determine the “best 

practices” used when designing an EPR policy. The case study will then explain the 

Canada-wide Action Plan for Extended Producer Responsibility and review how to 

provinces, territories, and the Canadian federal government had implemented the EPR 

plans to determine whether the federally promoted guidance strengthened the local 

government’s ability to manage waste at its end-of-life.   

Literature Review 

 Experts agree that a zero waste culture is only possible when manufacturers and 

producers are held accountable for their role in the waste management cycle (Ghinea et 

al., 2019, Souza, 2012). Materials used in production must be reusable or recyclable in a 

zero waste community because zero waste is only possible when all constructed products 

and their packaging cycle endlessly until they biodegrade. There is no option to 

permanently dispose materials in a zero waste culture, which is why it is pertinent that the 

materials that communities are tasked with repurposing are repurpose-able. 

Manufacturers and producers must be aware of the environmental impacts of landfilling 

and pollution, and the impacts of removing raw and often times non-renewable resources 

to produce new materials instead of reusing existing materials (Dijkgraaf, 2008, Ghinea 

et al., 2019, Maletz, 2018).  

 Extended Producer Responsibility (EPR) is one legislative method that integrates 

the responsibilities of the producer into sustainable waste management processes. EPR, a 
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concept introduced by academics in the early 1990’s, designates the end-of-life cycle 154 

responsibility onto the producer of the product and/or the packaging it was sold in.155 

Essentially, if a material cannot be sorted and recycled by a local municipality’s recycling 

system, the material become the responsibility or the manufacturer and/or producer who 

must find a means to reuse or recycle the material (Kalimo et al., 2015, Kunz et al., 2018, 

Fenton et al., 1996). Policies pertaining to EPR typically outline an end-of-life collection 

requirement, initial product design requirement and/or the separation or removal of 

hazardous materials in manufacturing (Kalimo et al.). These policies may exist within 

Take-Back programs, Polluter-Pays systems, or through conscious design initiatives for 

both products and packaging.  

Take-Back Programs  

 “Cradle-to-grave” packaging laws contribute to the manufacturer’s ability to 

minimize excess materials and use easier to process materials (Ghinea et al., 2019, Souza, 

2012). The cradle-to-grave concept requires that manufacturers accept the discarded 

packaging and product materials that they had sold to a consumer. Under this system, 

also referred to as a “Take-Back Program”, it is the manufacturer’s responsibility to 

accept and process the product and its packaging at the end of its useful life. Historically, 

the manufacturers’ and producers’ primary fiscal concern has been the cost of creating 

the product, not the cost of processing the materials after they have been discarded 

                                                           
154 End-of-life cycle refers to a product or packaging that has served its purpose for the user, who then 

discards the material.  
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(Monroe, 2014). The take-back concept requires the manufacturer be accountable for 

those costs. The result is that manufacturers begin focusing on materials cost and the 

materials processing cost. Successful implementation of this policy lowers the 

municipality’s waste processing expense, decreases the environmental impacts of 

landfilling those materials, and encourages the manufacturer to explore more cost 

effective product and packaging designs to lessen their waste processing costs.    

 Municipalities often have an issue with take-back programs because the expense 

of collecting, sorting, and shipping the materials back to the manufacturer, which 

frequently becomes an expense onto the tax-payer (Kalimo et al., 2015). It would be 

logistically impossible or financially devastating to expect the actual producer to collect 

their materials individually, which is why municipalities become responsible for this 

portion of the cycle. The municipalities pay for the collection and the manufacturers pay 

for processing.  Both entities find the process expensive (Kalimo et al., 2015). Requiring 

that the municipality collect the materials while having the producer pay for the 

collection may offset the tax-payer’s expense (Kunz et al., 2018), and encourage the 

producer to use materials supported by the municipalities recycling system.  While this 

method may be the most costly, it is the most effective means for collecting materials that 

were designed to be reused or recycled (Kuntz et al., 2018) 

Polluter Pays 

 Another policy method is one that holds the producer responsible for the impacts 

of pollution, as opposed to requiring that they do not pollute and do not allow their 

products to be contributors to pollution (Kalimo et al., 2015). Producers are responsible 
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for paying to remediate environmental impacts. This concept has been heavily objected to 

by the producers as producers argue that the polluter is actually the consumer, making 

this a difficult policy to implement (Kalimo et al., 2015). Policies may also be introduced 

that charge manufacturers based on their production methods. For example, a packaging 

company may pay a specific fee for using a toxic glue as an adhesive, as opposed to a 

biodegradable sealant. 156 If the cost of the fee is more than the cost to integrate an eco-

friendly adhesive, the producer may consider redesigning their packaging.  

Product and Packaging Design and Materials  

 The key to closing the gap between resource disposal and resource recovery is the 

quality and repurpose-ability of materials (Ghinea et al., 2019, Souza, 2012, Friege, 2018, 

Kamino et al., 2015, Kunz et al., 2018, Fenton et al., 1996). For the ease of separating 

and processing materials, products and packaging should only be composed of materials 

with low levels of depletion with zero toxicity, such as aluminum, silicon, carbon, and 

iron (Souza, 2012). The quality of materials made with recycled resources are only as 

good as the resources used to create the material. Materials that do not meet a minimum 

level of quality have no value and must be disposed of permanently. Designing to allow 

materials to be easily separated before or during the waste processing cycle will allow 

resource recovery to be easier and more cost effective than sourcing new materials (Kunz 

et al., 2018).  

 Product and packaging design are essential to the sustainability of eco-friendly 

manufacturing (Kalimo et al., 2015, Gu et al., 2019). A majority of newly manufactured 
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Economy.” California Management Review 60, no. 3 (Spring 2018): 45–70. 6  
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products and packaging do not use environmentally friendly design perimeters. In 

addition to there being a lack of focus on a material’s ability to be reused or recycled, 

these products must also receive specific treatment to remove hazardous materials before 

processing. 157 Even when unthoughtfully designed products are responsibly recycled, the 

complexity of the treatment systems makes recycling and recovering materials a costly 

endeavor (Kunz et al., 2018). “Market-driven systems” require the materials have a 

positive net value, meaning the cost to recycle or reuse the materials is less than the cost 

to create or mine for new material (Kunz et al., 2018). This concept is essential for all 

three methods. The manufacturers and producers will choose the least expensive option 

while maintaining lawful compliance. And when producers divide the expense of 

environmentally and recycling-friendly design into the costs of their multiple 

stakeholders, eco-design becomes more cost effective than managing end-of-life 

processes (Kalimo et al., 2015) 

Mandates 

 Mandated participation is believed to be the most effective means of 

implementing any EPR policy (Kalimo et al., 2015, Kunz et al., 2018). The European 

Union initiated an unsuccessful voluntary EPR “priority waste stream” policy before 

determining that in order for it be truly become effective, they would need to mandate the 

regulations.158 Unlike the aggressive zero waste community programs that had managed a 

high level of participation despite the programs being voluntary, the private sector is less 

likely to implement change without regulation and incentives.  

                                                           
157 Ibid., 61.  
158 Ibid., 46.  
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Expectations 

 Experts question whether “take-back” programs are plausible given the expense 

and general logistical issues. It is expected that “take-back” programs mandated through 

legislation will support the municipalities and require financial assistance from producers 

when transportation is required. It is expected that this cost will encourage product and 

packaging re-design considerations (Kalimo et al., Kunz et al., 2018).  

 A common issue with municipalities that are attempting to achieve zero waste is 

that the packaging is difficult to disassemble. The most effective long-term policy 

solution would mandate the control the quality of the materials used and regulate 

packaging requirements so that local municipalities can recycle their own materials. 

Unfortunately, providing manufacturers with applicable design instruction has also 

proved to be challenging since there is minimal research conducted on municipal solid 

waste and recycling streams (Kalimo et al., 2015).   

 It is expected that governments that promote extended producer responsibility 

policy at the federal level will see improvements to waste management processes by their 

local governments. In instances where provisions are mandated through legislation, 

higher levels of waste diversion may be found and long-term manufacturing solutions 

may be prioritized by producers.  

Methodology 

   

 Experts agree that any extended producer responsibility policy cannot be fully 

effective when open-trade allows consumers to purchase non-compliant materials from 

non-participating countries (Kalimo et al., 2015, Fenton et al., 1996). Since there are no 
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international extended producer responsibility policies, it can be implied that the most 

effective policies are those that are mandated at a national level or within a union 

comprising of numerous countries. Commerce taken place within smaller zero waste 

jurisdictions would shop within a market that produces for the mandates of the larger 

region.  

 The case study chosen for this chapter revolves around Canada’s attempt at 

implementing a nation-wide extended producer responsibility framework. The analysis 

begins with an outline of the framework, inclusive of all mandates and voluntary portions 

of the plan. Following the plan is a summary of how each province and territory reported 

their individual implementation of the framework over a five year period. The summary 

will also reflect on the how the federal government implemented the framework. The 

conclusion will then determine whether providing the governments of Canada a 

framework for EPR helped them to improve waste and recycling management processes.  

Analysis 

 Canada’s EPR Action Plan was chosen for this analysis because of their vision to 

“transform Canada, one of the world’s largest per capita generators of waste, into one of 

the world’s leaders in sustainable product design and end-of-life product 

management.”159 Their plan recognizes the need for local jurisdictional waste 

management processes and planning and provides guidance for each of their governments 

to create their own plan with considerations to their resources. This is the only analysis in 

                                                           
159 Canadian Council of Ministers of the Environment. Canada-wide Action Plan for Extended Producer 

Responsibility, 7. 
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the paper that discusses national requirements and reviews how every jurisdiction is 

working independently to reach a unified goal.  

 Canada first began planning for and implementing extended producer responsibly 

in the 1990’s, 160 but it wasn’t until 2009 that a comprehensive guidance was prepared for 

the provinces and territories within Canada. Statistics Canada published a report in 2006 

that displayed a halt in progress for their waste diversion goals. The report explained that 

the nation-wide waste production had increased eight percent between 2004 and 2006 

without an increase to the average waste to landfill and incineration diversion rate. 

Although the provincial jurisdiction with the highest diversion rate was forty-one percent, 

the national average had maintained a twenty-two percent average.161 This statistic 

prompted the Canadian Council of Ministers of Environment to create the Canada-wide 

Action Plan for Extended Producer Responsibility so that the financial burdens of waste 

management are shifted onto the “brand owner, manufacturer or first importer.”162    

 

Case Study 1: EPR Planning in Canada 

 The following analysis is composed of principles established for Canada’s 

Extended Producer Responsibility Action Plan. The plan was shaped by the Canadian 

Council of Ministers of Environment (CCME) and provides guidance for Canada’s 

provinces and territories to implement and regulate their own programs. Reduction, reuse, 

recycling and recovery of materials is promoted through the guidance, but additionally 

                                                           
160 EPR Canada. Extended Producer Responsibility Summary Report: 2016. 2017, 2. 
161 Canadian Council of Ministers of the Environment. Canada-wide Action Plan for Extended Producer 

Responsibility, 2 
162 Ibid., i.  
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establishes responsibilities onto the producers of those materials. The ultimate goal of the 

plan is to have producers assume the end-of-life processing expenses and to incentivize 

producers to reduce toxicity in their products and packaging and “enhanced ease of 

product disassembly” for recycling.163 By requiring the producers and importers to take 

responsibility of the end-of-life cycle of the materials, they are more likely to establish 

manufacturing practices and create products and packaging that minimize their collection 

and recycling costs and will begin designing for the environment (DfE). The EPR 

programs do not require that producers or importers change their product engineering or 

design. The policies were established redirect the waste management costs away from 

each jurisdiction in the hopes that consequently, producers and importers will adjust their 

own practices.   

Phased Planning and Implementation  

 Guiding principles of the CAP include a consistent focus of the 4R’s of waste 

management,164 program design principles defined by an analysis and the application of 

policy, implementation principles actioned by governments, producers, and consumers, 

and continuous performance evaluation.  

 Local jurisdictions were tasked with creating their own Extended Producer 

Responsibility (EPR) plan as part of the Canada-wide Action Plan (CAP). The CAP 

includes two phases of planning and implementation. The first phase focuses on the 

products and materials used for packaging, printed materials, lamps and products 

containing mercury, electronics and products containing electoral components, household 

                                                           
163 Ibid., v. 
164 Reduce, Reuse, Recycle, and Recovery of materials. 
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hazardous and other chemical wastes, and automotive products.165 There was a two year 

planning and implementation period for this phase of the process with a six year full 

adoption requirement. The materials chosen for the first phase were, for the most part, 

materials that had existing producer responsibility programs for many of the 

jurisdictions.166 

 Phase two required jurisdictions integrate the management of construction 

materials, demolition materials, furniture, textiles and carpet, and appliances into their 

EPR programs. Governments had two years to create management plans for these 

materials and had another eight years from the beginning of CAP to implement the plan 

into their existing operations.167 The materials chosen for the second phase were those 

that had not yet been part of any existing producer responsibility programs in Canada’s 

jurisdictions.168  

Program Guidance 

1. A producer, defined as a brand owner, retailer, franchisee, manufacturer, or first 

importer, may not offer the sale of their product unless they operate a product 

stewardship program to manage the end-of-life cycle of the product individually, 

collectively, or by a third-party organization.169 Jurisdictional authority is given to 

governments who wish to require producers to register as an approved vendor.  

2. Plans are required to categorize specific products with clear definitions.  

                                                           
165 Canadian Council of Ministers of the Environment. Canada-wide Action Plan for Extended Producer 

Responsibility, iii. 
166 Ibid., 13. 
167 Ibid.,  iii. 
168 Ibid., 13. 
169 Ibid., 26. 

https://www.ccme.ca/files/current_priorities/waste/pn_1499_epr_cap_e.pd
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https://www.ccme.ca/files/current_priorities/waste/pn_1499_epr_cap_e.pd
https://www.ccme.ca/files/current_priorities/waste/pn_1499_epr_cap_e.pd
https://www.ccme.ca/files/current_priorities/waste/pn_1499_epr_cap_e.pd
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3. Producers must finance and operate a EPR plan, which must include: 

 A provision to include manufacturers who operate outside of the 

jurisdiction with the same responsibility as if they were operating within 

the jurisdiction if they are supplying products within the jurisdiction.  

 The ability for producers to contract with a third party organization to 

create and manage their EPR operation, which would not exclude them 

from their responsibilities.   

 Regulation pertaining to occupational health and safety, environmental 

risks, and handling of toxic and hazardous materials.  

 Full transparency to the public and governments.  

4. Producers will be required to create or join an existing product stewardship plan 

to be reviewed and updated every five years, which must include: 

 Full operational and financial responsibility for collecting all products at 

the end-of-life cycle; plans for collection, storage, recycling, recovery of 

materials. 

 Compliance with federal and local regulations.  

 Identification of processing facilitates. 

 Toxicity levels and methods of storage and transportation of these 

materials. 

 Costs and collection volume forecasting.  

 Populations and geographical ranges, as well as plans for remote 

populations.  

 Audit schedule and reporting protocols. 
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 Public outreach to educate citizens on the programs.  

 Environmental design policy and initiatives.  

5. Reporting on current and upcoming fiscal year projects that are transparent to the 

public.  

6. Training of employees and documentation of operational and safety training.  

7. Evaluation and measurement of program performance and comparisons of 

measurement between product categories.   

8. Establishments of measurable waste diversion and end-of-life management targets 

that will be revised every five years.  

9. Producers and producer responsibility organizations will research and implement 

DfE processes to minimize environmental impacts and additionally design for 

environmental benefit. Improvements to design should include: 

 Reduction and elimination of toxic substances, per Canadian 

Environmental Protection Act, 1999 and Environmental Canada’s 

Chemical Management Plan. 170 

 Designating for easy disassembly, recyclability, repair, and reuse.  

 Production and end-of-life- processes with reduced energy consumption.  

 Prioritization of recycled materials used in production.  

10. Program fees should reflect incentives for DfE, an increase in recovery rates, 

products with low recycling costs.  Fees should never be directed to the consumer 

aside inherent costs of purchasing the product.  

                                                           
170 Ibid., 30. 
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11. Audits should be conducted by independent third-party organization and made 

available to the public. Audits should reflect compliance and conformance with 

environmental regulation, and end-of-life “market chains”. 

12. Producers who do not participate in stewardship planning are prohibited from 

selling their products within a participating jurisdiction. Remedial action will be 

taken with producers who do not reach established targets.  

13. Producers and producer responsibility organizations are required to report on end-

of-life processes with regards to environmental regulations. Materials may not be 

processed by prison or child labor, exported to countries that are not part of the 

Organization for Economic Cooperation and Development (OECD), or sent to a 

landfill. 171 Exported materials must be done so with compliance to the 

Transportation of Dangerous Goods Act and Export and Import of Hazardous 

Waste and Hazardous Recyclable Materials Regulation. 172 

14. Stakeholders and the public must be permitted to participate in the consultation in 

preparation of the stewardship program planning and other program proposals.  

Suggested Local Policy 

 Legislative mandates assist jurisdictions in managing waste processes so that 

harmonization can occur across multiple jurisdictions, particularly activities pertaining to 

fee structures, program promotion, and administration of programs. Federal requirements 

allows larger regions to operate in synchrony, such as with the management of toxic 

                                                           
171 Ibid., 33. 
172 Ibid. 
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substances.  Local jurisdictions are also encouraged to establish independent policies to 

strengthen accountability.   

1. Toxic Substances:  

 The Canadian Environmental Protection Act to provide authority and 

restrictive use, bans, and storage regulation on specific toxic substances.  

 Pollution Prevention Planning Notices require manufacturers who use 

specific substances must participate in national programs that specialize in 

the management of those substances.  

2. Environmental Performance Agreements: 

 Agreements made between a local government and a producer, industry 

association, or collection of agencies can contractually obligate those 

partners to performance targets.   

3. Green Procurement: 

 A competitive market with green procurement preferences will encourage 

vendors to decrease their materials and energy consumption during 

production.  

 Green product standards and certificates reiterate procurement preferences 

and requirements.   

4. Bans and Surcharges: 

 Bans and surcharges on products that were disposed of using the 

jurisdiction’s waste management facility, rather than the extended 

producer responsibility’s established collection and processing methods 

will ensure that the program is managed more effectivity. 
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5. Sustainability Criteria: 

 Local jurisdictions may create their own guidelines to supply producers 

that educate on life-cycle design preferences to encourage designs that 

improve program performance.  

 The pre-established Sustainable Packaging Design Guidelines, created by 

the Sustainable Packing Coalition, may be used as guidance.  

6. Eco-Labeling 

 Environment Canada’s Environmental Choice Program EcoLogo is an 

established program with parameters that a product with this logo must 

adhere to, and categorizes specific product and material types for end-of-

life management. The labels meet the Organization for Standards (ISO) 

Type 1 requirements.173 

7. Product Standards 

 Establishing product standards for producers within a jurisdiction will 

allow for ease in product disassembly, ensure environmental 

considerations, and reform other production best practices to more closely 

meet program objectives.  

 Regulations may be a requirement or voluntary with incentives.  

8. Waste Reduction 

 Local authorities may implement a waste and packaging reduction strategy 

for specific products, industries, or for the entire program.  

9. Public Education 

                                                           
173 Ibid., 22. 
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 Although the primary responsibility of public outreach is that of the 

producer responsibility organization who is managing the program, 

governments can assist in informing citizens about the end-of-life 

management and product categories.  

10.  Recycling Regulation 

 Local regulation may require a specific percentage of recycled 

materials be used in new production. The plan notes that this 

requirement would be most effective if implemented systematically 

across all jurisdictions, although no national requirement exists.  

Performance and Targets  

 Key Performance Indicators (KPI) are derived from data that reports the 

kilograms per capita captured and/or recovered, dollars per kilogram captured or 

recovered, percent captured, percent recovered, percent collected and diverted, and 

avoided greenhouse gas (GHG) emissions. Producer Responsibility Organizations within 

each jurisdiction will be tasked with monitoring the targets established by each 

jurisdiction.   

 National performance measure will consider the per capita waste generation, 

waste per capita recycling and composting, waste per capita waste diversion using KPI 

from new and evolving EPR programs, and reduced GHG.   
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Implementation and Results 

 EPR Canada is a not-for profit organization that developed a “report card” to 

reflect on how the provinces, territories, and Canadian federal government were 

implementing the Canada-wide Action Plan on Extended Producer Responsibility (EPR). 

The first report card was published in 2012 and the final report card was published in 

2017 and each reflect the previous year’s activities. The following is a summary of 

findings between their first and final report card.   

Provinces 

 British Columbia had pre-existing EPR plans in practice, which were 

implemented through the Environmental Management Act and Recycling Regulation of 

2004. Existing policies required producers create an extended Producer Responsibility 

Plan for their product’s end-of-life management. British Columbia required a seventy-

five percent recovery rate, but had no established financial penalty for not achieving this 

target. Producers who did not have an “acceptable” EPR plan were not permitted to sell 

their products in BC. Annual third-party program performance audits were also required 

of the producers, which reported the locations of the processing facilities, end-of-life 

management processes, recovery rate, and financial statements. The program initially 

focused on an increased waste diversion and pollution prevention of pharmaceuticals, 

rechargeable batteries, beverage containers, and specific forms of hazardous waste. The 

program expanded to include packaging and printed paper in 2014.   

 Between the first report card in 2012 and the final report card in 2017, British 

Columbia had transitioned into the first EPR program to ever forward full responsibility 
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of residential recycling of packaging and printed paper onto the producer. BC permits 

producers to charge and include the cost of the management on the customer’s receipt. 

The Canadian Council of Ministers of the Environment had approved 22 product 

stewardship plans and the Ministry of the Environment additionally conducted an 

oversight program of those plans. Diversion and recycling targets were enforced with 

more stringent reporting requirements by third-party   auditors, and by levying 

Administrative Monetary Penalties on applicable circumstances. As of 2017, Phase 2 had 

not begun, but reported future outlook for British Columbia included inclusion of 

construction materials, additional hazardous chemicals, and textiles were going to be 

introduced into the EPR plan. The least successful aspect of the Canada-wide Action Plan 

for the British Columbia was the incentive initiatives for producers to design with 

environmental consideration. However, they recognized the deficiency and state in their 

report that they are working to improve that aspect.  

 Prince Edward Island is the only province to report mandatory source-separation, 

which resulted in the highest reported waste diversion of 429kg per capita.174 However, 

development for packaging and printed paper programs had been stalled throughout a 

majority of the reporting period.  

 Quebec had attempted to forward the financial and managerial responsibility of 

waste collection and processing the producers, but had not been successful during the 

reporting period. However, they were able to add twenty-four material categories and 

                                                           

174 EPR Canada. Extended Producer Responsibility Summary Report: 2016. 2017, 11. 
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household appliances to their EPR. Remaining costs are shared between municipalities 

and producers. Financial assistance is given to aboriginal communities. Saskatchewan’s 

EPR programs are also funded by both the producers and local governments. Notable 

successes include being the first province to include agricultural plastics in their plan and 

implementation of the largest re-use paint program in the country. 175 There are no 

auditing or target requirements in their EPR plan. Both Quebec and Saskatchewan have 

been unable to accurately measure their diversion and collection rates due to lenient 

reporting requirements.  

 In 2016, Ontario restructured their EPR plan in the Waste-Free Ontario Act. 

Legislation supported provisions exceeding those of the Canada-wide action plan, such as 

greenhouse gas emission reduction, product and packaging design, and an organics 

strategy.  The established Resource Productivity and Recovery Authority monitors and 

penalties compliance issues within the program.  

 Manitoba created an oversight organization named Green Manitoba to monitor the 

progress of the province’s twelve pre-existing EPR plans. Implementation of the plans 

were adopted in legislation, which also included guidance for services isolated northern 

areas and First Nations communities. Participating industry stewards are the primary 

financial contributor to the EPR program’s implementation, excluding a cost-share 

program for packaging and printed materials that has a twenty-percent contribution from 

the municipalities. Manitoba has been working towards but had not successfully 

implemented a full producer responsibly funded program.   

                                                           
175 Ibid., 7.  
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 Alberta had existing EPR practices for beverage containers, tires, electronics, and 

paint. Producers were limited by the government in the fees they could charge consumers 

for end-of-life management. Planning for rechargeable batteries, pharmaceuticals, and 

pesticide containers were voluntary. Packaging and printed paper stewardship programs 

were in development, but did not require the producer to manage the end-of-life. 

Environmental and performance targets were determined by the Delegated 

Administrative Organization, which was comprised of various industry and non-industry 

groups. The “self-imposed” targets were not enforced by the province’s government, but 

the organization was required to submit a three year business plan and annual reports to 

with their financials and performance metrics. There were no financial consequences for 

not meeting the self-imposed performance targets. At the conclusion of the five-year 

reporting period, Alberta had never implemented formal policy to support the initiatives 

of the plan, but had begun removing regulated recycling fees in order to promote 

recycling.  

 Newfoundland and Labrador, Nova Scotia, and New Brunswick were the least 

successful in implementing EPR in their provinces. Newfoundland and Labrador had not 

created guidance to expand the two existing EPR programs for electronic waste and paint, 

nor have they increased the number of managed categories. Nova Scotia conducted a 

thorough consultation of practices in 2014, which was published in 2015. No progress on 

reforming or expanding practices have been made as a result. Existing recycling 

programs for packaging and printed paper remain the responsibility of local 

municipalities. Although New Brunswick adopted an EPR regulation for the management 

of waste electrical and electronic equipment in 2017, the province did not add any 
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additional material categories to their existing recycling program. New Brunswick also 

requires their municipals manage plastic packaging and printed paper recycling, at the 

expense of their taxpayers.  

Territories 

 Nunavut struggled with the management of standard waste management practices 

due to their sparsity of populations across remote areas of the territory. No significant 

progress has been made towards EPR planning or implementation. The Electronic 

Products recycling Association (EPRA) manages producer’s collection and payment 

remittance of electrical and electronic products for Yukon’s government, but no 

additional materials have been planned for. The Northwest Territories had made the most 

progress towards refined EPR policies with their enactment of a Waste Reduction and 

Recovery Act. The act includes a Beverage Container Program, Single-use Retail Bag 

program, and Electronics Recycling Program. Each program offers incentives and 

collection options with no mandatory provisions.  

Federal Government 

 Canada’s federal government had endorsed and pledged commitment to the 

Council of Ministers of the Environment’s Canada Action Plan in 2011. The initial report 

card reflected that at the beginning of the plan’s implementation, the government had not 

exercised the authority of the 1999 Canadian Environmental Act to regulate toxic 

materials, particularly confusing local jurisdictions about how to manage or regulate their 
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products containing mercury.176 However, they had indicated a plan in development. 

Current guidance pertaining to toxic materials had been limited to Pollution Prevention 

Planning Notices, which had minimal regulation or enforcements tied to them. Canada’s 

federal government wrote the action plan and guidance documents with CCME and had 

co-hosted training workshops to educate local governments on the processes of the new 

action plan since its creation.    

 The 2016 report card reviewed the progress made by the federal government. The 

federal government still had not implemented a regulatory policy for toxic materials and 

substances despite an increased concern of toxic flame chemicals overrunning into the 

Great Lakes.177 Additionally, the federal government had promoted the use of energy-

efficient mercury containing lamps but failed regulate the management of the lamps at 

the end-of-life through legislation. 178 Overall, none of the action plan’s 

recommendations were included in the federal government’s legislation, nor were any of 

the actions regulated throughout the provinces or territories.  

Analysis/Discussion 

 The Canada-wide Action Plan (CAP) had focused heavily on a nationally 

implemented “take-back” program.  The new CAP required that producers plan for, 

finance, and manage their own collection and processing programs. According the plan, 

products were not permitted to be sold by producers who had not planned for the 

collection and process at the product’s end-of-life. However, British Columbia was the 

                                                           
176 EPR Canada. Extended Producer Responsibility Summary Report: 2011. 2012, 10.  
177 EPR Canada. Extended Producer Responsibility Summary Report: 2016. 2017, 13. 
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only provincial jurisdiction that enforced complete responsibility of waste management 

by the producer and total forbiddance of the sale of products without an EPR plan. British 

Columbia, Prince Edward Island, Manitoba, Saskatchewan, and Ontario had pre-existing 

EPR plans and strengthened their implementation methods throughout the reporting 

period. Although Alberta, Nova Scotia, and New Brunswick and Labrador had pre-

existing EPR policy, they had not improved their plan’s effectiveness with the provided 

framework. Of the territories, only the Northwestern Territories found moderate success 

with EPR by legislating voluntary programs such as the Beverage Container Program, 

Single-use Bag Program, and Electronics Recycling Program.   

Conclusion 

 It is difficult to determine if the provinces and territories would have been more 

successful if the federal government had mandated the requirements. As highlighted in 

the literature review, mandated EPR was determined to be the most effective. Some of 

the provinces who had already worked towards EPR had increased their effectiveness, 

while others did not increase their effectiveness. The framework was beneficial for the 

Northwestern Territories who had previously only implemented a recycling program. 

None of the reports reflected negative impacts on existing EPR programs. It can be 

assumed that the framework and provided legislative authority on specific environmental 

policies were overall advantageous for jurisdictions that had already committed to 

establishing EPR within their communities.  

 It can also be assumed that for jurisdictions that mandated their programs, such as 

British Columbia, their programs were more effective. If Canada’s federal government 

had mandated the provisions of the Canada-wide Action Plan, all of the provinces and 
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territories may have more successful in implementing an EPR that forwarded all of the 

end-of-life financial and processing responsibilities onto the producer, which may in-turn 

have influenced the producer’s manufacturing methods.  
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Chapter 5: Summary and Conclusion  
 

  As populations and waste production increase worldwide, it is becoming apparent 

that more modern solutions for waste management are needed. Traditional methods of 

landfilling and incineration are not long-term solutions to the world’s abundant waste 

issue. Waste production is increasing and space to dispose of it is decreasing.  

Populations are also at risk of suffering from the health impacts of buried and incinerated 

waste. As outlined in this research, the long-term solution has less to do with finding 

means of disposing waste than it does with identifying processes to decrease waste 

production and reuse quality materials. This research paper aimed to identify the primary 

functions of an effective zero waste plan and determine which strategies would lead to 

the successful implementation of such a plan. Each chapter built on the concluding issues 

determined by the previous chapter in an attempt to work through the required 

responsibilities of each of the program’s stakeholder; the citizens, governments, and 

producers.  

 Zero waste can only be achieved when 100 percent of waste is diverted from 

landfills and 100 percent of resources are recovered. As explored through each chapter, 

the solutions may come from a variety of strategies and methods. The three R’s were first 

introduced in in the second chapter but maintained a presence through each section. The 

primary principle determined was that reduction, reuse, and recycling of materials should 

be the community’s first focus when developing any waste-reduction plan. Waste 

diversion through these principles decreases the amount of waste requiring processing. 
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Citizens may be encouraged, required, or incentivized to reduce their waste. Citizens 

were largely participatory in voluntary programs when the resources and information 

were provided to them. Minneapolis, San Diego, and Austin were all successful in 

gaining citizen participation through public outreach, curbside pick-up programs, base-

fee models, composting programs, and community reuse centers. These cities had proven 

that voluntary participation was possible, but notably had focused on providing programs 

that were affordable and convenient. Most recyclables were collected as a “single 

stream”, meaning the materials required separation at the waste processing facility. The 

ineffective portion of their zero waste plans was their struggle with separating the 

materials after they had been collected.    

 The third chapter reviewed the processes of three governments that were 

achieving over 80 percent waste diversion to discover their shared methods and struggles. 

Capannori and Kamikatsu both provided detailed information and training to their 

citizens on how to navigate their zero waste processes. A significant variance between 

these processes and those used in the American cities was the requirement that citizens 

needed to separate the different materials in their waste before it was collected and/or 

processed. This strategy required substantially more effort by the citizens. However, and 

contradictory to the theory that a plan must be convenient, citizens did not have an issue 

with separating their own waste - it had become part of their community’s culture. 

Sweden tasked their jurisdictions with monitoring and managing their own waste 

management plans and many reported issues with incorrect source separation. Sweden 

was successful in their implementation of extended producer responsibility (EPR) 
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policies that required producers collect and process materials that were not compatible 

with their recycling and waste-to-energy processes.  

 Capannori and Kamikatsu struggled to process materials that were not recyclable 

while this aspect appeared to be the most successful portion of Sweden’s plan through 

EPR. If Italy or Japan had EPR policies that required producers manage the materials that 

these two municipalities could not process then it may have possible for them to achieve 

zero waste. Although San Diego, Austin, and Minneapolis had state legislative support on 

some of their initiatives, additional provisions to allow them to mandate EPR policy 

would have strengthened their program’s effectiveness.  

 The final portion of this paper’s analysis used the Canada-wide Action Plan’s 

framework to compare how the provinces, territories, and the Canadian federal 

government worked to plan for and implement EPR policies across the country. Some of 

the provinces had already begun working on EPR programs and the federal government 

had previously provided legislation to help jurisdictions enforce their plans. The goal of 

the framework was to provide guidance and additional legislative support to convert their 

existing practices into an EPR program that forwarded all financial and management 

obligations of the country’s waste management processes onto the producer. Under this 

plan, producers were not permitted to sell their products in the jurisdictions unless they 

had a plan for collecting and processing the materials.  

 Requiring that producers collect and process materials that do not fit into an 

existing zero waste plan was intended to encourage those producers to re-design products 

to fit zero waste models. Packaging must be easy to disassemble. Products must be 

durable and fixable. All materials used in production must be comprised of materials that 
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can be recycled. No jurisdiction can be successful in implementing a zero waste plan if 

incompatible products and packaging are introduced into the waste stream. Essentially, 

creating these requirements on a national level with a large enough consumer-base should 

have incentivized producers to change their designs because of either a reduction in 

revenue from a decrease in clientele or increased waste management costs.   

 At the conclusion of the fourth chapter, having a framework that included 

legislative authority strengthened processes for British Columbia, Prince Edward Island, 

Manitoba, Saskatchewan, and Ontario. Each had operating EPR programs before the 

CAP, but Northwestern Territories did not have any existing EPR programs and was able 

to create three from the CAP. None of the other provinces or territories benefitted from 

the framework. The federal government had also reported not improving any of their 

processes despite their commitment to the framework. All provinces and territories may 

have been more successful if the federal government had actually mandated the 

provisions that were mandatory in the plan.   

 If Minneapolis, San Diego, Austin, Capannori, and Kamikatsu had legislature to 

support EPR, just as the provinces and territories in Canada did, their local plans would 

have been more effective. There was not enough supporting evidence to decide whether 

the guidance or non-regulated or mandated legislation made non-participating 

jurisdictions more effective.  

 The conclusions of this paper do indicate that zero waste is possible by providing 

outreach and resources to citizens, mandating source separation as opposed to single 

source collection, and by requiring that all materials entered into the waste stream be 

compatible with zero waste management processes. It does appear that zero waste 
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implementation is typically more success when managed properly by local jurisdictions 

as opposed to guidance provided from larger governing bodies. Sweden was not able to 

manage source separation mandates and Canada was unsuccessful in implementing a 

national EPR. Federal legislation to assist local governing agencies is necessary in order 

for these local programs to operate and the programs cannot be successful without the 

dedication of the local governments.  

 Continued research could outline the changes made to manufacturing product and 

packaging designs as a result of EPR policies to see which types of policies create the 

most change. This research may indicate if the “Take-Back” program or “Pay-to-pollute” 

fee structure is more influential. There are manufacturers currently selling products and 

materials that are compatible with some zero waste processes. Research could indicate 

how those design changes impacted their production costs and perhaps ways in which 

they preserved resources and funding while transitioning to green models.  

 While the overall theme of this paper focuses on strategies to achieve zero waste, 

the entirety of the research exemplifies that decreasing waste production is possible in 

every community, regardless of their country’s overarching government’s assistance. 

Efforts and successes are already being made by citizens, local governments, federal 

governments, multi-national unions, and manufacturers. Zero waste is possible through a 

combination of local outreach and citizen participation, legislative authority and 

guidance, and through the purposeful product and packaging design of manufacturers.  

 More attention is being given to green initiatives in recent years making this a 

topic with positive movement. On-going conversations about sustainability and resiliency  
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have already begun influencing cultures and through collaboration with stakeholders, this 

is an initiative that can be achieved within the century. 
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