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 2 

Introduction  3 
 4 

When materials no longer serve their purpose they are collected, set at the curb 5 

and whisked away to be ‘managed.’ It is a system that has been in place since the late 6 

1800s1 and since such time, not much within the process has changed; even in the 7 

developed world.2 Items are collected and dumped in a pit to be buried or burned, 8 

landfilling remaining the most widespread treatment method worldwide followed by 9 

incineration.3 Within the United States, environmental concerns regarding the excess 10 

production of garbage and related resource sustainability arose as the accumulation of 11 

weekly waste set at the curb quickly grew – five times faster than the population between 12 

1920 and 1970.1,4 When the Mobro garbage barge left New York in 1987 and was refused 13 

disposal at several ports these concerns reached a tipping point.5 The introduction of the 14 

curbside material recycling program was offered as a solution to the garbage crisis and 15 

was adopted by municipalities around the world in the coming decades. Today, with a 16 

world population approaching 7 billion that produces more than ten million metric tons of 17 

waste per day,3 questions of the impact of our waste and how to manage it all, have 18 

emerged once again. Offered as the ultimate solution, ‘zero waste’ goals have been 19 

adopted by communities in New Zealand, Japan, the United Kingdom, North America 20 

and beyond.6,7,8,9  While the term zero waste is used widely and enthusiastically 21 

applauded as a positive, yet often deemed impossible goal, no definitive definition of the 22 

term exists. Examination of the concept reveals significant and opposing differences 23 

between theoretical and practical interpretations. The practical implementation of zero 24 

waste bears little relation to the foundational elements of zero waste theory and serves 25 

more to reinforce the status quo of unsustainable waste production and facilitate the 26 

‘throw away society’10 than working towards waste elimination. 27 

To demonstrate this thesis, the defining elements of zero waste theory and 28 

practice will be identified, followed by an analysis of San Francisco’s operationalization 29 

of zero waste through extensive recycling and compost programs and bans on Styrofoam 30 

and plastic bags. To determine why zero waste practices have not aligned with the 31 
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theoretical concept of zero waste, a brief discussion of ideological and intuitional barriers 1 

is offered followed by the conclusion.  2 

 3 

Defining Zero Waste Theory and Conventional Practice   4 
 5 

While the concept of zero waste is certainly not new, with modern examples as 6 

early as 1893,11 the first official use of the term was in 1973 by Paul Palmer and his 7 

chemical recycling company Zero Waste Systems. Palmer has since continued and 8 

expanded his work on zero waste, writing Getting to Zero Waste in 2004 and directing 9 

the Zero Waste Institute. Other perspectives on the concept are explored by the 10 

Grassroots Recycling Network, Urban Ore, Eco-Cycle, Zero Waste Alliance and 11 

individuals such as Paul Connett and Gary Liss. The theses of the Story of Stuff 12 and 12 

Cradle to Cradle13 are closely related, similarly critiquing the current linear economy of 13 

resource extraction, production and disposal as unsustainable.  14 

At its foundation, zero waste is a fundamental design principle that maximizes 15 

efficiency and prevents waste to address resource sustainability and other environmental 16 

detriments related to waste such as pollution and climate change. Waste is defined as 17 

anything unusable, unwanted or unrecyclable. Waste must be eliminated ‘upstream’ at the 18 

source and results from bad design.14 Ideologies constructing waste as acceptable or 19 

inevitable are rejected. Genuine achievement of zero waste, therefore, is the absolute 20 

elimination of the production of all things unusable, unwanted and unrecyclable. Life 21 

cycle analysis, closed-loop recycling and cradle-to-cradle design are important tools for 22 

zero waste success, but zero waste theory also recognizes that there are specific 23 

institutional and ideological barriers that must be overcome.  24 

In contrast to the holistic concept of zero waste, as an operationalized goal within 25 

a municipality or community, zero waste typically refers to the diversion of materials 26 

from landfill. This approach considers only reclamation or transformation of materials at 27 

the end of a product lifecycle through materials recycling, biodegradation or incineration. 28 

Upstream waste prevention goals may be alleged as ultimate or eventual goals, but rarely 29 

are programs or policies that address such issues introduced or regarded as primary. The 30 

Environmental Protection Agency’s Solid Waste Management Hierarchy aligns closely 31 
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with zero waste; ranking source reduction and reuse as the most preferred strategy for 1 

managing waste through the design, manufacturing, purchasing or use of materials that 2 

reduce the amount or toxicity of trash created.15 However, in practice, municipal solid 3 

waste management within the United States is primarily focused on disposal.14 Diversion 4 

efforts, such as those in San Francisco are only slightly more efficient disposal methods 5 

that offer no source reduction or reuse solutions.  6 

 7 

Case Study  8 
 9 

Regarded as the most progressive and successful example of North American 10 

municipal solid waste management,16 San Francisco, California aims to achieve zero 11 

waste by 2020 defined as the diversion of 100 per cent of municipal waste from landfill 12 

and incineration.17 Municipal waste includes that from residences, businesses, city 13 

government and special events, and as per the standard definition, does not include 14 

construction or demolition debris, sewage sludge or industrial waste.17, 18 Of this targeted 15 

waste, San Francisco currently diverts approximately 78 per cent.19 It is estimated that 16 

through existing programs and policies more than 90 per cent can be diverted.19 These 17 

efforts include mandated recycling and compost programs and policies banning plastic 18 

bags20 and Styrofoam takeout containers 21 that require substitute products that are 19 

compostable or recyclable within the city’s system.  20 

On the surface, these efforts appear to align with zero waste theory and are noted 21 

as achievements towards sustainability and climate change action goals.22 The 22 

replacement of conventional, non-renewable sourced products such as Sytrofoam and 23 

plastic bags with renewable-sourced compostable products appears to address resource 24 

sustainability. The diversion of organic materials from landfill is promoted as a way to 25 

reduce greenhouse gas emissions caused by the degradation of these materials in 26 

landfill.22, 23 The recycling and compost programs suggest that otherwise discarded 27 

materials are being efficiently recycled or composted. While such efforts have certain 28 

benefits, there are also equal or greater drawbacks. Although promoted under the guise of 29 

zero waste, for the most part, these efforts serve only to replace one type of waste for 30 

another, eliminating very little waste in the process.   31 
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Non-petroleum based products such as the compostable materials being used in 1 

lieu of the conventional Styrofoam and plastic bags in San Francisco may reduce reliance 2 

on non-renewable and often foreign-sourced fossil fuels. However, most compostable 3 

products are made from corn, potato or wheat starches which evoke an entirely new set of 4 

environmental and ethical concerns regarding mono-crops, food security and genetically-5 

modified organisms. It may be assumed that such products are more natural and therefore 6 

safer than their conventional counterparts but there are concerns about bioaccumulation, 7 

or the build up of organic toxins, from the decomposition of compostable plastics.24 The 8 

further risk, beyond the potential inherent toxicity, is that these chemicals may be 9 

transferred through the food chain as the resulting compost is likely used to produce 10 

food.24 Renewably sourced does not always equate to less environmental detriment and 11 

may produce unwanted by-products.   12 

Potentially outweighing these concerns, one benefit of compostable materials is 13 

that it can be processed along with the municipal collection of organic waste such as food 14 

scraps from homes and restaurants. This separate processing for compost is promoted as a 15 

significant way to reduce methane gas emissions from landfill.25 However, these 16 

emissions can only be reduced by processing organic materials aerobically. With the 17 

increase of complex materials such as compostable plastics, San Francisco may need to 18 

switch to a more efficient anaerobic process that still produces methane.26, 27 Of course, 19 

emissions from both compost and landfill can be captured and used as fuel. And while it 20 

is important to reclaim energy where possible, zero waste aims for upstream elimination 21 

which compost systems and compostable materials do not achieve.   22 

Furthermore, compostable products will not naturally degrade in any 23 

environment. Depending on the composition, a very specific process may be needed for 24 

compost to occur. Most likely, the product will act very similar to its conventionally 25 

produced counterpart and not degrade if simply littered, landfilled or end up in a body of 26 

water.24 The introduction of compostable products serves only to replace a conventional 27 

disposable product – the plastic bag or takeout container – with a different disposable 28 

product which may turn into compost and offer some reclaimable energy, should the right 29 

conditions be present.  30 



Zero Waste Theory and Practice  
 

 Page 5 of 13 

San Francisco boasts that 600 tonnes of these compostable materials and food 1 

scraps are sent to municipal compost each day. 28 The amount of material being 2 

composted rather than landfilled is impressive but nowhere is it suggested that the overall 3 

amount of waste being landfilled and composted should be a target for reduction. Perhaps 4 

mandating the use of reusable cutlery and dishes for restaurants with seating areas would 5 

achieve an overall reduction instead of substituting ‘less bad’13 disposable alternatives. 6 

As for the rest of the organic waste, certainly there will always be orange peels, egg 7 

shells and other inedible organic waste and perhaps the most efficient use of these 8 

materials is compost with gas recovery. But food waste represents the second largest 9 

category of municipal solid waste in the United States.25 Simultaneous programs and 10 

policies that aim to reduce the overall amount of food being wasted such as food share 11 

programs or education initiatives about purchasing, storage or food preparation can help 12 

eliminate food waste at the source.25 Investments in complicated technological solutions 13 

such as alternative materials or gas recovery systems, while offering some benefit, do not 14 

achieve source reduction and do not align with zero waste’s efficiency principle.  15 

As for the materials, such as the mandated recyclable take-out containers destined 16 

for San Francisco recycling bins and other recycling bins across North America, very 17 

little is processed locally. Plastics, in particular, are often shipped thousands of kilometres 18 

away to developing countries, China being one of the largest importers of recycled raw 19 

materials.29 The recycling industry, being subject to the standard supply and demand 20 

economy, is heavily influenced by the surplus availability of high quality virgin 21 

materials. Therefore the market for recycled materials is weak and unpredictable.30 If 22 

demand does not exist for a material it will not be recycled. Further weakening these 23 

markets, the increase of compostable plastics carries the risk of expensive and irreversible 24 

contamination of conventional plastic destined for the recycled market.24  25 

Even without contamination, the quality of plastic degrades substantially when 26 

heated and can generally only be reprocessed once before it is landfilled.30 Most plastic 27 

resin is ‘downcycled’ into products such as fleece, carpet or plastic lumber30 which in 28 

turn cannot be recycled – a process referred to as delayed disposal. In addition, 29 

transforming these materials, from one product into something completely different, often 30 

requires just as much or more energy, waste and toxins than conventional methods.13 31 
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Although stamped with the ubiquitous recycling code and number to indicate plastic resin 1 

type, the dyes, additives and melting points may be vastly different within even just one 2 

resin type code.30 Achieving a closed-loop recycling system consistent with zero waste 3 

theory from materials of such variability is declared by experienced recyclers to be a feat 4 

nothing less than a miracle.14 5 

Instead of a closed-loop system where products are infinitely recycled, the 6 

curbside recycling programs in municipalities such as San Francisco are designed solely 7 

as inefficient materials recovery processes. It is estimated that products consist of only 8 

five per cent of the raw materials involved in the production process.13 By concentrating 9 

only on material ignores all of the resources that were needed to make a product into a 10 

usable item. Reusing function before material is a more efficient method consistent with 11 

zero waste principles14 and examples of such can be found in the not-so-distant past. In 12 

1958, 98 per cent of soft drinks sold in America were in refillable bottles. By 1972 this 13 

number was reduced to just 39 per cent.31 Today, examples of the refillable bottle system 14 

are rare but extremely successful. In Ontario, Canada, beer bottles are reused an average 15 

of 15 times, with an impressive return-to-store rate of 95 per cent. This process avoids the 16 

production of 1.2 billion new bottles and the generation of 120,318 tonnes of greenhouse 17 

gas emissions.32 Bottles that are rewashed and those that are shattered for resource-18 

intensive reprocessing are both made from durable glass, yet one system values function 19 

over material. In fact, most of the materials produced today are highly durable goods, yet 20 

more than 90 per cent become waste almost immediately.13  21 

By branding diversion tactics like recycling and municipal compost programs and 22 

alternative materials as ‘zero waste’ implies that the initiatives are environmentally 23 

beneficial and worthwhile. Since recycling and municipal compost programs are so 24 

widespread it is assumed that these efforts have effectively solved the garbage crisis. This 25 

carries the risk of evoking a sense of complacency with the possibility of a rebound 26 

effect. Without knowledge of the negligible benefits of the zero waste programs, the 27 

environmental impact of participation in such policies and programs is overestimated. 28 

The already negligible benefits may then be negated by a corresponding action.33 For 29 

example, although reusable bags are acceptable within the plastic bag ordinance, when 30 

compostable or recyclable plastic bags are available for free, the incentive to refuse a bag 31 
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or purchase/bring a reusable bag is undermined. Similarly, municipal compost programs 1 

can reinforce excessive food wasting. Alternative compostable or recyclable materials 2 

facilitate the notion that it is acceptable to treat resource intensive products as disposable. 3 

By offering greenwashed options that have negligible environmental benefits as solutions 4 

to the current unsustainable throw-away consumer culture undermines more effective 5 

source level solutions. In actuality, all solutions geared towards municipal solid waste 6 

only address, what is estimated to be less than two per cent of the reported total waste 7 

stream.34 Zero waste theory demands upstream approaches to capture the rest of the 98 8 

per cent.   9 

 10 

Barriers to Implementation  11 
 12 

While zero waste programs and policies have not yet matched the theoretical aims 13 

of the concept, this is not to say that communities operationalizing such goals are 14 

oblivious to the need for higher level solutions. Zero waste theory recognizes that there 15 

are various institutional and ideological barriers preventing the establishment of genuine 16 

zero waste practices.  17 

San Francisco’s Department of the Environment openly states that recycling and 18 

composting alone will not achieve zero waste and notes “there are a lot of ideas 19 

incorporated in the idea of zero waste.”17 One of those ideas that San Francisco advocates 20 

for is extended producer legislation.17 While not an excuse for inaction, jurisdictional 21 

authority for this issue resides at State and Federal levels which restricts municipal 22 

action.35,36 Jurisdictional authority also significantly circumvented San Francisco’s plastic 23 

bag ban which was originally designed to place a fee on plastic bags, a measure noted to 24 

be effective in reducing plastic bag usage.37 Due to successful lobbying from the plastics 25 

industry, the bill prohibiting the free distribution of plastic bags was turned down.38 State 26 

law now prohibits cities from assessing bag fees resulting in San Francisco’s less 27 

impactful current policy.20 In Toronto, Canada, a 2009 bylaw mandating a minimum five 28 

cent fee on plastic bags led to an 80 per cent reduction within the first year.37  29 

Also outside of the direct realm of control, zero waste is undermined by market 30 

forces which rely on perceived and planned obsolescence to maintain economic growth. 31 
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Deeply engrained in production and design processes, one of the first instances of 1 

planned obsolescence occurred in 1939 when General Electric created a light bulb that 2 

burned out faster than previous models to increase replacement rates.39 Perceived 3 

obsolescence is rampant in the clothing industry where the concept of fashion cycles was 4 

first introduced in the 1850s. 39 Now utilized in virtually all sectors, perceived 5 

obsolescence has been applied to electronics which contain several toxic components. 6 

The average use of a cell phone today is less than two years in the US.40 While 7 

technological upgrades are certainly a contributing factor for such turnover, other 8 

countries such as India and Brazil keep cell phones for over six years while Germans and 9 

Italians average four years.40 With similar standards of living, perceived obsolescence 10 

may be one explanation why the European Union produces 12 per cent less kilograms of 11 

waste per capita per year than the US.3  12 

 13 

Conclusion  14 
 15 

At its very foundation, zero waste theory is about an ideological shift that 16 

demands that the very concept of waste be eliminated rather than merely minimized by 17 

inefficient recovery or reclamation programs dealing with waste once it has already been 18 

created. While there may be future plans for program and policy development that align 19 

closer to the theoretical version of zero waste, current actions serve only to reinforce the 20 

status quo of waste production. Many will argue, as San Francisco does, that “it is better 21 

to light one candle than curse the darkness”41 and therefore diversion efforts should be 22 

regarded as a step in the right direction. Zero waste theorists reject this argument, 23 

maintaining that disguising downstream programs as pro-environmental and branding 24 

such as zero waste reinforces the linear waste process by regarding token and inefficient 25 

actions as sustainable solutions. These actions negate the creation of infrastructure, 26 

processes and design to achieve upstream, source level solutions. Instead of finding ways 27 

to make garbage more environmentally friendly through technology or separate stream 28 

collection and processing it is more important to ask, ‘What if we didn’t have so much 29 

waste in the first place?’31 As to how to achieve this, the original zero waste theorist, 30 

Palmer, offers several practical ideas but emphasizes that solutions are abundant and only 31 
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repressed by the “deficiency of our imagination.”42 We just need to start thinking outside 1 

the garbage, organic waste and recycling box.  2 
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