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Abstract 

As part of a broader agenda to cut costs, fulfil the needs of its projected population 

increases, and curb the impact of municipal solid waste on the environment and human well-

being, the City of Surrey, BC, is pursuing the development of a zero waste strategy (ZWS). This 

study uses data collected through case studies, literature review, document and gap analysis, an 

online survey and a review of Surrey’s residential solid waste management systems compared to 

current industry practices towards developing a ZWS as proposed by the city. The findings 

suggest that due to waste management’s (WM) many influences, including supply chains, human 

behaviour, environmental, social and economic factors, a ZWS may be ineffective without 

residents, industry, and stakeholders’ collective participation in modifying their consumption, 

production and WM practices: a process, which includes public education on waste prevention 

and reduction strategies towards closing the loop for resource efficiency through sustainable 

production and consumption. 

Keywords: zero waste/strategies, circular economy, municipal solid waste/management, 

waste management policies, case study, surveys. 
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Glossary of Commonly Used Acronyms 

C2C – Cradle to Cradle: In a C2C design approach, waste from one product is reused as inputs 

for other new products, thus, eliminating the need for incineration or landfilling residuals from 

the waste stream (Zaman & Ahsan, 2018). 

CE – Circular Economy: An economy which prevents waste generation by eliminating waste 

and pollution, circulating products and materials, and regenerating the natural environment 

(Macarthur, 2021). 

CPR – Common Pool Resource: CPRs are community resources whose use by one or more 

users may diminish its benefits for other users. Examples include water, forests and fisheries. 

EMS – Environmental Management System: A system or set of processes such as ISO 14001 

standards designed to help organizations reduce their environmental impacts and improve their 

operating efficiency. 

EOL – End of life product: The end of a product’s lifecycle 

EPR – Extended Producer Responsibility: A policy approach that makes manufacturers 

responsible for the management and or disposal of their post-consumer manufactured goods. 

GHG – Greenhouse gas: Result from atmospheric heat-trapping gases such as carbon dioxide, 

methane, hydrofluorocarbons and perfluorocarbons from industrial and other human activities 

that contribute to increased atmospheric concentrations of natural and synthetic GHGs, which in 

turn increases the greenhouse effect leading to global warming.  

GWT – Global Waste Trade: International waste exports and imports between countries for 

management, including disposal and/or recycling. 

OECD – Organisation for Economic Cooperation and Development: An intergovernmental 

organization of 38 member countries established in 1961, working collaboratively to improve 

policy standards for sustainable economic development (Government of Canada, 2021). 
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MLG – Multi-level Governance: Collaboration between governments and civil society 

reflecting society’s collective will as participants in decision-making. A key feature of MLG is 

the distribution of power or authority vertically between the various levels of—federal (national), 

provincial and territorial, regional and municipal governments, and horizontally between NGOs 

and quasi-government actors (Dale et al., 2018). 

MRF – Material Recycling Facility: A place where mixed waste is separated into its designated 

categories. 

MSW – Municipal solid waste: Solid waste such as recyclables and compostable materials from 

households, businesses, institutions, and construction and demolition sites. “Agricultural, 

industrial, medical, electronic and radioactive waste, as well as sewage sludge” are generally not 

classified as MSW (Newton, 2020, p. 5) 

PAYT – Pay-as-you-throw: A unit pricing or user-pay system whereby residents pay for 

collection services based on the volume of waste they generate per collection. 

RFID – Radio Frequency Identification: A remote sensing device that uses radio waves to 

identify and track objects. RFIDs are sometimes used in the WM industry to alert waste haulers 

to waste bins requiring collection. 

SDG – Sustainable Development Goals: A UN compilation of 17 interconnected global 

objectives designed as a “blueprint for achieving a better and more sustainable future for the 

world by 2030” (UN, 2015). 

SW – Solid waste: Any item or material in a solid form that is no longer needed or wanted by its 

owner and discarded (Lehman & Crocker, 2013).  

SWM – Solid waste management: Collection, treatment, and disposal of solid material that has 

reached its end of life (EOL) or is no longer needed. 

https://sdgs.un.org/2030agenda
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WSA – Waste Stream Analysis: A waste analysis process involving the physical separating, 

weighing, and categorizing of various waste types. 

WTE – Waste to Energy: the process of generating energy and/or heat from waste incinerating. 

ZW – Zero Waste: The “conservation of all resources through responsible production, 

consumption, reuse and products, packaging and material recovery” without incineration or 

leachate to “land, water or air” for environmental and human well-being (ZWIA, 2018. “Zero 

Waste Definition” section). 

ZWH – Zero Waste Hierarchy: A framework of guidelines for improving systems to work 

toward preventing or eliminating waste and represented by an upside-down pyramid with 

varying levels to indicate the progressive order of waste prevention and reduction actions. The 

ZWH aims for minimal waste generation and maximum benefits from products. 

ZWIA – Zero Waste International Alliance: A coalition of environmental professionals 

working towards waste prevention/elimination through public education and practical application 

of zero waste principles. 

ZWL – Zero Waste to Landfill: A waste management system designed to divert solid waste 

from landfills through material recycling, repurposing, or reprocessing in the absence of its 

prevention or elimination from landfills. 
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Chapter 1. 

“Solid wastes are the discarded leftovers of our advanced consumer society. This growing 

mountain of garbage and trash represents not only an attitude of indifference toward valuable 

natural resources, but also a serious economic and public health problem.” – US President 

Jimmy Carter 

Sustainable Management of Municipal Solid Waste: A Zero Waste Strategy for the City of 

Surrey 

The volume of solid waste (SW) that is generated by municipalities and the conventional 

methods of its disposal either through landfills, incineration, or exporting them overseas for 

disposal continues to be concerning because of the health and environmental implications 

associated with these waste disposal methods (Banks, 2020; Kaza et al., 2018; Pietzsch et al., 

2017). Municipal solid waste management (MSWM) also has high ecological and economic 

costs and presents challenges to the budgets of Canadian municipalities that are generally 

responsible for waste management in their respective provincial jurisdictions (Giroux, 2014; 

Statistics Canada, 2019). Unfortunately, such high costs amidst population increases cannot be 

kept in check without sustainable long-term approaches to solid waste management (SWM) in 

Canadian municipalities (Giroux, 2014). Neither can the health and environmental concerns 

associated with conventional municipal solid waste (MSW) disposal be addressed by burying, 

burning or shipping the issue out of sight. Thus, better MSWM should be a requisite for keeping 

waste management costs down and reducing their impact on the environment and human well-

being.  

Circumventing concerns with such untenable disposal methods of SW will require 

municipal governments to improve current waste management approaches with long-term 

sustainable solutions. But how can municipalities improve MSWM approaches within 

sustainable levels when society’s pattern of established behaviour in their respective jurisdiction 

is the culprit responsible for the issue? In response and as part of a broader agenda in preparation 
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to meet the needs of its projected population increases, the City of Surrey (COS/Surrey) is 

pursuing the development of a zero waste strategy (ZWS) that outlines short and long-term 

strategic visions and objectives for achieving zero waste to landfill (City of Surrey, 2020). With 

Surrey’s population projected to exceed 880,000 by 2051 from its 2020 estimates of over 

580,000 residents (City of Surrey, 2022), implementing zero waste is a practical, “economical, 

efficient,” innovative and sustainable management of the city’s SW in keeping with its expected 

population increase (City of Surrey, 2020; Connett, 2013 p. 10). 

Research Purpose and Significance   

This study aims to develop a zero waste management strategy as specified by the COS’s 

proposal (City of Surrey, 2020). Moreover, it is anticipated that the study will contribute timely 

data to Surrey’s quest to develop a strategic framework to guide its proposed transition to a zero 

waste city (City of Surrey, 2020a). The study builds on the existing interdisciplinary body of 

research on zero waste management strategies, practices, and advances from the learnings and 

experiences of individuals, businesses, communities, and private and government organizations 

as a catalyst for the design of an integrated and sustainable alternative to the catastrophic failures 

of traditional waste management methods. (Connett, 2013; Dhir, Newlands & Dyer, 2003; 

Hannon & Zaman, 2018; Harty, 2019; Kaza et al., 2018; Lehmann & Crocker, 2013; Newton, 

2020; ZWIA, 2018). This thesis is also expected to add to the existing literature on zero waste 

strategies amidst increasing calls to improve MSW management in Canadian municipalities and 

globally (Connett, 2013; Lehmann & Crocker, 2013; ZWIA, 2018). 

Research Question and Objectives  

Through a case study, document analysis, an online survey and integrated literature 

review, this thesis explored the current industry practices of waste management towards making 

recommendations for improvement and efficiency of Surrey’s waste management systems 



A ZERO WASTE STRATEGY FOR THE CITY OF SURREY                                          17 

 

  

(WMSs). To address the research objectives as described, the study is guided by the following 

question:  

What measures can the City of Surrey take to improve its current solid waste management 

systems toward achieving its zero waste circular economy objective? 

Specifically, the research involved: 

• reviewing Surrey’s zero waste objectives according to its definition in the city’s 

Sustainability Charter 2.0 to ensure the strategy aligns with the charter’s goals as set by 

the proposal request (City of Surrey, 2020); 

• reviewing Surrey’s current waste management operations, including current programs, 

services, policies and diversion goals;  

• completing a waste composition study about the volume and types of waste from Surrey 

• a literature review of current global, federal (Canadian), provincial and regional (MVRD) 

waste management initiatives and advancements; 

•  engaging and consulting with Surrey residents through an online survey to understand 

their challenges and concerns and obtain their feedback for the ZWS, and 

• conducting a gap analysis to identify deficiencies and opportunities for recommending 

critical actions, sustainable approaches, and models to help transition Surrey to its goal of 

a zero waste circular economy (City of Surrey, 2020). 

Thesis Structure 

This thesis is made up of nine chapters. Chapter 1 comprises the introductory section 

with a brief preliminary background description of municipal solid waste, the purpose and 

significance of the thesis, the rationale for Surrey’s pursuit of a zero waste strategy, and the 

research question to guide the thesis. In Chapter 2, the contextual and relevant literature on 

Canadian and global waste management approaches and costs are reviewed. Chapter 3 examines 
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the various implications of poor municipal solid waste management, focusing on the 

environmental, social, economic and health impacts of conventional landfilling, incineration and 

waste exports to developing countries. Chapter 3 also explores some ethical considerations that 

can be applied in WM decision-making.  

Chapter 4 explores the role of government and policy in protecting the natural 

environment, barriers to successful governance of common-pool resources, collective action 

problems and WM issues and how to overcome them. Multi-level matters can only be solved 

with multi-level strategic responses, so part of this chapter delves into multi-level governance as 

one of the tools for addressing waste management issues. The chapter concludes with an 

exploration of the zero waste concept and philosophy for addressing WM issues. Next, Surrey’s 

proposed zero waste strategy development, including the city’s current waste management 

programs, services and diversion goals, are explored in Chapter 5. A waste stream analysis for 

Surrey is also included in Chapter 5.  

The research methodology is found in Chapter 6. This chapter comprises the sampling 

and selection criteria, procedure for recruitment, participation, data collection and analysis of the 

survey, literature and document review and case studies—that I used for answering the research  

question. Chapter 7 presents an explanatory summation of the research findings concerning the  

online survey and other relevant data. Chapter 8 discusses the implications and significance of 

the results, themes and narratives from the collective data of this thesis relative to the literature, 

research question and objectives. The chapter also includes recommendations for a zero waste 

strategy for Surrey. Finally, in Chapter 9, I  draw on the bulk of the data to succinctly discuss 

what was learned from the study.  
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Chapter 2. Research Context 

Canadian municipalities generally manage residential waste collection, recycling, 

composting, and disposal, while the provincial and territorial governments are responsible for 

approving, licensing, and monitoring operations (Giroux, 2014; Yunis & Aliakbari, 

2021). Landfilling and incineration of waste are the most common waste disposal methods in 

most Canadian municipalities, while an unknown percentage—mostly plastic and electronic 

waste—are exported overseas for disposal (Yunis & Aliakbari, 2021). However, such 

conventional approaches to waste management have been problematic because they are 

expensive to operate and do so to the detriment of the environment and human well-being 

(Hoornweg & Bhada-Tata, 2012; Kaza et al., 2018).  

Increasingly, however, commitment to sustainability is gaining traction as an integrative 

part of our daily lives and helping to fuel and raise awareness concerning the need for local 

governments to address the issue of waste (Giroux, 2014; Roseland, 2012). As a result, some 

municipalities have successfully developed and initiated waste management programs to reduce 

the amount of waste that is landfilled, incinerated or exported for disposal overseas (Giroux, 

2014). For example, the City of Toronto established its Circular economy (CE) procurement  

implementation plan and framework (the CE Framework) in 2016 to support the city’s waste 

reduction and diversion initiatives (City of Toronto, 2018; Trudeau & Giroux, 2019).  

Similarly, New York City (NYC) established the city’s “DonateNYC” program in 2016 

to facilitate product reuse through an online portal, which allows residents to donate and locate 

goods that may otherwise be discarded (Trudeau & Giroux, 2019, p. 11). By 2017, the 

DonateNYC program had diverted 44,500 tonnes of products from landfills and lowered 

greenhouse gas (GHG) emissions by 175,500 tonnes of CO2e (Trudeau & Giroux, 2019, p. 11). 

Finally, the City of Beaconsfield in Quebec uses an automated pay-as-you-throw (PAYT) system 
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based on three bin sizes equipped with RFID transponders and collection frequency to support 

waste reduction and diversion initiatives (Trudeau & Giroux, 2019, p. 11).  

Despite such waste reduction initiatives, the challenge for many cities continues to be 

how to increase waste diversion from landfills and incinerators while reducing waste generation 

and its precursor of resource depletion, as exemplified by Metro Vancouver’s (MVs) “Zero 

Waste Challenge Strategy” (ZWCS) and Surrey’s proposed zero waste to landfill strategy 

(CCME, 2009; Connett, 2013; Metro Vancouver, 2011. p. 2).  

Municipal Solid Waste Management in Canada 

In Canada, MSWM is a collaborative undertaking between federal, provincial, territorial, 

and municipal governments (Yunis & Aliakbari, 2021; Albrecht, 2015 ). Within their respective 

jurisdictions, municipalities are responsible for collecting, recycling, composting, and disposal of 

MSW under provincial and territorial government authority, which establish waste reduction 

guidelines and programs, including approving and monitoring waste management facilities and 

operations (Yunis & Aliakbari, 2021). In turn, the federal government, whose primary function 

includes setting guidelines for the transboundary movement of hazardous waste, also 

collaborates with the provincial and territorial governments to provide funding for waste 

management programs and infrastructure toward reducing landfilled waste and improving 

resource management (Yunis & Aliakbari, 2021; Albrecht, 2015; Ragan et al., 2018).  

Other contributors to Canada’s MSWM are organizations in the country’s private sector. 

These private sector business organizations provide most of Canada’s waste management 

services under contracts with the municipalities (Ragan et al., 2018). With such support systems 

in place, Canada ought to be better equipped to manage its MSW more efficiently; however, that 

has not been the case. SWM continues to be a challenge in Canada (Silva, 2020; Albrecht, 2015). 
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Nature of the Canadian Solid Waste Issue: A Snapshot of the Challenges 

Canada’s record on waste management is one of the poorest among Organisation for 

Economic Cooperation and Development (OECD) countries, according to data from Statistics 

Canada and the Conference Board of Canada (CBC), which ranked Canada 20 out of 20 (Figure 

1) and 17 out of 17 members respectively for the volume of MSW the country produces and 

landfills (OECD, 2017: CBC, 2018, as cited in Ragan et al.,2018, p. 5; RPN, 2019; Statistics 

Canada, 2021). Similarly, a waste generation index report by Verisk Maplecroft, a consulting 

firm specializing in global risk management, ranked Canada as one of the world’s “high-risk” 

countries for its contribution to the escalating global MSW crisis (Maplecroft, 2019): a finding 

confirmed by waste management solutions provider, Sensoneo’s Global Waste Index (SGWI), 

which ranked Canada as the eighth-worst OECD country for its poor waste management 

practices (Sensoneo, 2019).  

Figure 1.  

Comparison of Average Annual per Capita MSW across all Sectors in 20 OECD Countries, 

Including Canada in 2014. (Source: Ragan et al., 2018). 
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With abundant natural resources, including water, minerals, and fossil fuels, Canada 

ranks as the “OECD’s second most energy, resource and carbon-intensive country,” along with 

being one of the organization’s few net materials exporters (OECD, 2017, p. 69). Canada 

constitutes about 0.5% of the global population and is responsible for 2% of all global MSW 

(Kaza et al., 2018, as cited in Ragan et al., 2018). Despite ongoing attempts to revamp its 

national waste strategy, the portion of waste that Canada landfills is still much greater than the 

OECD average (OECD, 2017; Giroux, 2014).  

The High Costs of Waste Management in Canada 

By and large, waste management costs continue to increase (Ragan et al., 2018). 

Nationally, while the amount of MSW sent to disposal facilities reduced by 4% from 2008 to 

approximately 25 million tonnes in 2010, with an overall waste diversion decrease of 3%, the 

costs of managing these wastes increased by 12% to $2.9 billion in the same period (Statistics 

Canada, 2013). Most of the expenses were for waste collection and transportation at about $1.2 

billion or 45% of the total cost, while disposal facility operation and disposal fees added up to 

another 32% (Statistics Canada, 2013). Between 2002 and 2014 (the latest years for which waste 

management cost data was located for the current work), Ragan et al. (2018) state that waste 

disposal from the residential sector increased by 18%, while relative expenses increased to 115% 

for the same period. In 2014, local governments in Canada paid $3.3 billion for waste 

management: an approximate increase of 13% from 2010s $2.9 billion (Statistics Canada, 2013; 

Statistics Canada, 2017). 

In Canada, the high costs of waste management are not commensurate with the actual 

“costs and benefits” of waste management services and materials (Ragan et al., 2018, p. vi). 

Instead, researchers attribute Canada’s expensive waste management to the low fees that 

households—through property taxes—and businesses pay for the service, which generally 
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overlooks the volumes and waste types they produce (Monahan, 2018; Ragan et al., 2018). The 

result is a high waste generation and disposal rate because there are no deterrents for consumers 

to generate and dispose of less waste than they would if they had to pay directly for the service 

based on quantities and type of waste (Ragan et al., 2018). Other contributing factors to the 

increasingly high costs of waste management in Canada include:  

1. the high costs of replacing older unlined landfills with new sanitary ones along with their 

operational costs in conformity with new environmental requirements, or transporting the 

waste to landfills in other communities;  

2. costly recycling challenges from the diversification of waste flows with new waste types 

from the use of a broader and more complex array of materials such as difficult-to-

recycle Styrofoam in the production and packaging of consumer goods; 

3. increased waste generation, which imposes higher demands for waste management and 

disposal services, which in turn increases environmental threats such as higher GHG 

emissions from waste transports and processing and need for more landfill space, and  

4. increased expenses of private waste management companies. For example, expenditures 

of private waste management companies increased by 72%, although “non-residential” 

waste quantities remained stable between 2002 and 2014 (Giroux, 2014; ECO, 2017; 

Lakhan, 2015a & Statistics Canada, 2014c as cited in Ragan et al., 2018, p. 9)  

Such contributing factors to the increasing costs of Canada’s waste management services 

in part highlight the country’s poor record of waste management practices that cannot be 

sustainably contained without reducing or preventing the high volumes of SW (Ragan et al., 

2018). Indubitably, Canada, which has one of the lowest pollution costs in the OECD at 1.2% of 

GDP, can better manage its SW (OECD, 2017). Thus, to overcome such challenges, many 

jurisdictions employ pricing mechanisms or pay-as-you-throw (PAYT) systems for residential 
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waste management, which have helped reduce MSW by up to 38% while increasing recycling by 

as much as 40% (Kelleher et al., 2005: Roseland, 2012; Connett,2013). 

Implications of Canada’s Waste Management Approaches. 

A significant amount of the MSW Canadian municipalities generate is landfilled, while a 

smaller percentage is incinerated or shipped to overseas destinations for processing or disposal 

(Connett, 2013; see also Banks, 2020; Hird, 2021; Kazaa et al., 2018; Yunis & Aliakbari, 2021). 

Due to its frequent use, there are presently about 2400 landfills of varying sizes across Canada 

(Giroux, 2014; Wilkins, 2017; Environment and Climate Change Canada [ECCC], 2018). By 

comparison, about 70 incinerators, including six WTE incinerators, are in use mostly in 

jurisdictions with significant forestry operations in BC, Ontario, Quebec, Alberta and New 

Brunswick, while an unknown number of smaller furnaces are used, for example, by resource 

exploration companies in remote locations (Giroux, 2014; National Energy Board [NEB], 2016). 

Widespread conventional approaches to waste management through landfills, incineration, or 

exportation to overseas locations for disposal are expensive and present significant threats to the 

environment and human wellbeing (Connett, 2013; Hoornweg & Bhada-Tata, 2012; Statistics 

Canada, 2019). The following sections describe some of these threats. 

Effects of Landfilled Waste 

Landfills rely on the availability of land and discharge pollutants such as methane from 

greenhouse gases (GHG) and leachate that eventually seeps into soils, surface and groundwater, 

while incineration releases toxic chemicals, such as lead, mercury, and other toxins, into the 

atmosphere (Giusti, 2009; Connett, 2013). Current landfills must also follow strict government 

regulations to make them safer for the environment and the general public (Connett, 2013; 

Newton, 2018). However, despite such improvements, landfilling waste is still considered 

harmful to the environment and human wellbeing (Newton, 2020; Giusti, 2009). 
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Environmentally, because large areas of wildlands have to be cleared to make room for 

landfills, it leads to land degradation, biodiversity and habitat loss for resident wildlife species 

(Vasarhelyi. 2021; Newton, 2018). For example, the Romanian Ministry of Environment and 

Forests estimates that landfill development is responsible for the loss of about 30 to 300 species 

per hectare, including the displacement of some local floras and fauna, resulting from vermin and 

crows scavenging the landfills for food (Danthurebandara et al., 2012; Newton, 2018).  

Socially, residents who live close to landfill sites are considered at higher risk for health 

problems from exposure to soils, surface or groundwater contamination by leachate, and other 

toxins from landfills (Danthurebandara et al., 2012). For example, a European study reported a 

33% increase in “non-chromosomal” congenital disabilities in people who lived within “3 km of 

the 21 landfills” that were studied (Dolk et al., 1998, as cited in Danthurebandara et al., 2012, p. 

47).  

Economically, landfilling and incineration of waste still represent a loss to national 

economies because over 50% of the wastes contain “inputs for recycling, industrial processing 

and energy” (Sachs, 2015, p. 377). For instance, between 4 to 6% of the crude oil produced 

globally is used for making plastics (Hoffman et al., 2020; Slav, 2019). Thus, recycling plastics 

for reuse as feedstock can help reduce the crude oil used for producing the global annual of over 

280 million metric tons of virgin plastics (Hoffman, 2020; Szaky, 2019). 

Incineration as a Landfill Alternative 

According to Levaggi et al. (2020), regions with significant MSW reductions from 

landfills usually employ a strategic waste management combination of waste to energy (WTE) 

incineration and recycling to achieve those reductions. Surrey, for example, has been able to 

attain its current reductions from landfills due in part to a mix of the city’s recycling/composting 

efforts and 25% annual regional reductions from Metro Vancouver’s waste to energy facility in 
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Burnaby (Metro Vancouver, 2021). Similarly, countries with high WTE capacities such as Japan, 

Germany, Finland, Switzerland, Netherlands, Sweden, and Denmark have maintained high waste 

diversion rates through material recovery from incineration, recycling and composting (Levaggi 

et al., 2020). However, the practice has increased waste generation and reduced recycling and 

composting below the OECD average (Levaggi et al., 2020; OECD, 2017). It is also interesting 

to note that several of these countries reported waste to energy recovery as recycled materials 

partly due to European Union (EU) rule changes in 2010, allowing WTE facilities to be 

classified as recovery installations (Levaggi et al., 2020; OECD, 2017).  

Despite its releases of harmful substances, including “dioxins and toxic ash” (Lehmann & 

Crocker, 2013, p. 320), waste incineration continues to be regarded by its advocates as a better 

alternative to landfills because it requires less space than landfills to operate and because of its 

ability to convert waste to energy (Connett, 2013; Giusti, 2009; Health Canada, 2005; Gardiner 

2021). Conversely, incineration critics counter that “recycling and composting” saves up to 

quadruple the energy that an incinerator can produce (Connett, 2013; Zero Waste Europe, 2018).  

Thus, among other reasons, the argument against waste incineration is that over 90% of 

the landfilled and incinerated MSW contain valuable materials that can be recycled or 

composted; therefore, burning such materials to produce energy prevents resource conservation 

efforts and incentivizes the generation of more waste as has been the case in the European Union 

(EU) (Zero Waste Europe, 2018). For example, between 1995 and 2019, landfilled MSW in the 

EU declined from 121 million tonnes to 53 million tonnes, while recycling/composting increased 

from 37 million tonnes to 107 million tonnes, and incineration increased twofold from 30 million 

tonnes to 60 million tonnes for the same period (Euro Stat., 2021). 
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Canadian Waste Exports and the Global Waste Trade 

Besides landfilling and incinerating of waste, Canada also exports some of its—mostly 

plastics and electronic—wastes directly and indirectly to Global South (GS/developing) 

countries in Africa and Asia under the global waste trade (GWT) (Ádám et al., 2021; Rogoff, 

2019; Ritchie & Roser, 2018). Canada, which ranks among the top ten waste exporting countries 

globally, exports 12% or 396,000 tons of its estimated 3.3 million tons of plastic waste to GS 

countries for recycling or disposal annually (Kazaa et al., 2018; Kellenberg, 2015). With a 

reported approximate value of $443 billion annually, the GWT involving waste imports from 

wealthy (Global North/developed) countries is considered a profitable industry for many in the 

Global South, including China, Malaysia, Singapore and Taiwan (Pope, 2020). Whereas, for 

Global North (GN) jurisdictions, including the UK, US and Canada, waste exports to Global 

South regions offer a cost-effective alternative to meeting domestic recycling quotas and 

reducing landfilled waste (Sembiring, 2019; Newton, 2020). Since its ratification under the Basel 

Convention, which “regulates global transboundary movements of hazardous and other wastes” 

in 1992, the GWT continues to thrive despite its adverse environmental and health impacts on 

developing countries (Pope, 2020; Islam, 2020). 

Implications of China’s Prohibition of Waste Exports on the Global Waste Trade 

China, formerly the largest importer of recyclable wastes under the GWT, imported up to 

72.4% of plastic waste globally (Wen et al., 2021; Brooks, 2018). However, due to the increasing 

costs of recycling the large quantities of contaminated wastes coupled with its resulting social 

burdens, health and environmental threats, the country prohibited importing most plastic wastes, 

including placing stringent contamination limits on all other recyclables in 2018 (Wen et al., 

2021; Wang et al., 2019; Parker, 2018; Cotta, 2020; Newton 2020). With China’s exit from the 

GWT, Malaysia, Indonesia, India, South Korea, Vietnam, the Philippines and Thailand stepped 
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in to fill the void (Newton 2020). Unfortunately, these are countries with “lax” environmental 

standards and systems, which also lack the infrastructure and skill to handle the large quantities 

of mixed, often toxic, but mislabelled as recyclable waste or donations from developed countries 

(Greenpeace, n.d.).  

Consequently, most of the garbage, consisting of contaminated plastics, soiled diapers, 

electronic, radioactive and incinerator wastes, gets processed in unregulated processing facilities: 

primarily by informal businesses where it is burned in open fields (Figure 2), landfilled or 

dumped into waterways from where it makes its way into the oceans (Wen et al., 2021; Parker, 

2018). In response to growing concerns about such activities and their harmful impacts on the 

environment and wellbeing of the general population, and to stem the surge of toxic waste 

shipments, several waste importing countries have since followed China’s lead in prohibiting 

waste exports from developed countries (Greenpeace, n.d.).  

A regional pushback campaign since 2019 by Global South countries, which ships back 

waste to their Global North exporters, seems to be dissuading the latter from dumping their 

wastes in developing countries in Asia (Marks 2019 as cited in Cotta, 2020 p. 11). For example, 

Malaysia, known for its plastics recycling and manufacturing industries, “refused to be the 

world’s dumping ground” for toxic waste by returning over 4000 tons of contaminated wastes to 

13 Global North countries, including Canada, in 2019 (McNeice, 2020, para 1). 
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Figure 2.  

Burning Imported Waste at an Indonesian Dump (Source: Coca, 2020. China Dialogue). 

 
In addition to the country’s waste ban, Malaysia has since shut down 200 unregulated 

plastics recycling facilities (McNeice, 2020). Similarly, in 2019, the Philippines repatriated 

approximately 2700 tons of mislabelled Canadian waste at over $1 million to Canada amidst 

flared tension between the two countries over the trash (Tunney, 2019). For its part, Thailand 

prohibited imports and exports of all EOL electronics into that country in 2018, in addition to 

ending plastic waste imports and exports by 2021 (Slone, 2020), while Vietnam reduced monthly 

waste import quotas by 90% in 2018 with plans to prohibit all plastic wastes to that country by 

2025 (Nguyen, 2019). Again, just as China’s exit from the GWT created a vacuum, which was 

filled by other countries, including the last four, reports reveal the plastic waste diverging to a 

host of new players from Cambodia, Ethiopia, Ghana, Kenya, Laos, and Senegal (McCormick et, 

al., 2019). 

Implications of the Global Waste Trade 

In many ways, the global waste trade negatively impacts Global South countries and 

communities (Pope, 2020). Between the unethical and persistent waste trade violations of toxic 
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waste exports from developed countries to developing countries and the pervasive mishandling 

of the waste by the latter (Ádám et al., 2021; Wen et al., 2021); between the incessant 

widespread ecological devastation to air, land and water resources from pollution and its 

resulting adverse impacts to the health and safety of people in developing countries (Cotta, 

2020), humanity is evidently living in denial of a global waste crisis.  

By extension, the global waste trade is also a by-product of manufacturing shifts from 

developed to developing countries, as exemplified by Global North countries’ continued funding 

of Global South industries to produce the former’s consumer goods at lower costs to the 

detriment of the latter’s socio-ecological health. (Lepawski, 2015; Lucier and Gareau, 2015, as 

cited in Cotta, 2020). In light of this, it is apparent that Global South countries have been tasked 

with the responsibilities and risks of producing Global North goods and their end-of-life 

management to the detriment of the former’s socio-ecological wellbeing. With such an 

arrangement, developing countries disproportionately bear the adverse socio-ecological and 

sometimes economic impacts of a new model of “colonialism or ecological imperialism” skewed 

in favour of developed countries (Stevenson, 2018, as cited in Cotta, 2020, p. 3; Pope, 2020). 

Solid Waste Management: A Snapshot of the Current Global Situation 

Globally, the generation of municipal solid wastes resulting from society’s production 

and consumption patterns and the unsustainable methods of its disposal will continue to pose 

adverse challenges for many economies with dire environmental and human health consequences 

without appropriate action to curb the problem (Maplecroft, 2019; Wilson et al. 2015). A World 

Bank report states that global population growth with its subsequent urban developments and 

ever-increasing economic activities are primarily responsible for the daily per capita average of 

0.74kg or 2.1 billion tons of municipal solid waste the world generates annually (Kaza et al., 
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2018). Of this total, “at least 33%” of the solid wastes are poorly managed (Kaza et al., 2018, p. 

3), 46% are discarded unsustainably, and 16% are recycled annually (Maplecroft, 2019).  

With global projections of 2.59 billion tonnes in 2030 and 3.4 billion tonnes by 2050 

from 1.3 billion tonnes in 2012, the incessant global prevalence of solid waste generation is 

bound to more than constrain the budgets of municipal waste management systems without 

timely corrective action to address the issue (Hoornweg & Bhada-Tata, 2012; Kaza et al., 2018; 

Wilson et al. 2015). Besides the high costs of waste management, municipalities also have to be 

wary of the potential health impacts of poorly managed solid waste to the wellbeing of their 

residents, higher health care costs, damage to ecosystem services, flooding, loss of productivity 

and services to businesses, including tourism and extended clean-up expenses (Kaza et al., 2018; 

Maplecroft, 2019; WHO, 2016). While such intangible costs are easy to overlook and ignore, 

empirical data suggests that the long-term costs to society of inaction are much greater than the 

actual costs of sustainable waste management (Wilson et al., 2015). Thus, taking corrective 

actions to change the current global solid waste management trajectory must be an imperative 

that cannot be overlooked. 

Global Solid Waste Generation Rates by Region 

In taking corrective action for better municipal solid waste management, it is essential to 

account for relevant waste data such as the origins, generation quantities, waste types and 

collection, disposal and recycling rates (Wilson et al. 2015). In this regard, the most significant 

contributors to the growing heaps of global MSW are high-income countries (HIC)—with a 

minimum gross national income (GNI) of $12,476—representing 16% of the world’s population 

but are responsible for about 34% of all global MSW generation (Kaza et al., 2018, p. 3). In 

comparison, low-income countries (LICs)—with a per capita GNI of less than $1,026—make up 
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9% of the global population but generate 5% of the world’s total municipal solid wastes (Kaza et 

al., 2018; Prydz & Wadhwa, 2019).  

Regionally, the Pacific and East Asia collectively generate the most solid waste with an 

estimated 468 million tonnes or 23% of global totals, followed by Europe and Central Asia 

regions at 20%; Latin America and Caribbean, 11%; Sub-Saharan Africa, 9% and the Middle 

East and North Africa, 129 million tonnes or 6% (Kaza et al., 2018). In the North American 

region, Bermuda, Canada and the US—all HICs—generate the most MSW with a per capita 

average of 2.27 kilograms daily (Kaza et al., 2018). By comparison, the daily per capita solid 

waste generation averages for low to middle-income regions range from 0.46 kg for Sub-Sahara 

Africa, 0.52 kilograms for South Asia and 0.56 kilograms for East Asia and Pacific regions 

(Kaza et al., 2018). MSW generation is a by-product of urbanization. According to Kaza et al. 

(2018), the more urbanized a country is, the higher the MSW generation rates. For example, 

North America, with an urbanization rate of 82%, generates almost five times more waste per 

capita than Sub Sahara Africa’s 0.46 kilograms per capita waste generation at 38% urbanization 

rate (Kaza et al., 2018). 

Global MSW Composition, Collection and Disposal Rates 

MSWM is an ongoing challenge in many parts of the world because while its collection 

is vital for its efficient management towards building healthy, livable cities, studies indicate that 

solid waste collection, composition and disposal rates vary widely between regions and by 

income levels (Hoornweg & Bhada-Tata, 2012; Kaza et al., 2018).  

Composition 

According to the World Bank, while organic waste accounts for 44% of all global solid 

wastes, that number drops to 32% organics in the total waste generated by high-income 

countries, indicating different consumption patterns (Kaza et al., 2018). High-income countries 
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also generate more recyclables, including plastic, paper, cardboard, metal, and glass, 

representing 51% of their total waste (Kaza et al., 2018). By comparison, middle-income 

countries generate 53% organics and just over 30% recyclable waste, while LICs generate 57% 

organics and about 20% recyclable waste (Kaza et al., 2018). Excluding Europe, Central Asia 

and North America, which produce higher quantities of dry waste such as paper, plastic and glass 

recyclables, the variety of waste streams are the same across regions with an average of 50% or 

more organic waste (Kaza et al., 2018). 

Special Wastes 

Special wastes are classified as any solid waste or blend of solid wastes, which require 

cautious handling and disposal because of their high concentrations of hazardous chemical or 

biological material properties (Pope, 2020; Szaky, 2019). Special or hazardous waste types 

include industrial, medical and electronic (e) wastes, construction and demolition wastes and 

certain types of agricultural wastes (Kaza et al., 2018; Pope, 2020; Szaky, 2019). According to 

Kaza et al. (2018, p. 36), the generation of some of these hazardous waste types, such as 

industrial waste, is close to “18 times” the quantity of MSW and is prevalent in high-income and 

highly industrialized countries. 

And while waste types such as e-wastes only constitute a small percentage of municipal 

solid wastes, their generation is associated with “economic” growth, primarily in high-income 

countries, which are responsible for “five times” the quantity of e-waste generated by developing 

countries (Kaza et al., 2018, p. 37). Despite its small volumes in the waste stream, e-waste is also 

more problematic because of its harmful impacts on human health and the environment, 

especially in developing countries with less stringent environmental regulations and a lack of the 

appropriate infrastructure to manage such waste types (Harty, 2019; Newton, 2020; Zaman & 

Ahsan, 2020). 
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Collection 

Globally, MSW is collected curbside or “door-to-door” with trucks, as exemplified by the 

practice in many parts of Europe and North America (Kaza et al.,2018). In many South Asian 

cities, solid waste collection is a mix of door-to-door and drop-offs at central locations for 

collection by the municipality to a final disposal site such as a landfill (Kaza, 2018). And, in 

places like Taiwan with discontinuous solid waste collection, for example, residents are alerted 

to the arrival of collection trucks—through mobile apps or music—in their respective 

communities before bringing out their wastes for collection thrice weekly (Kaza, 2018). 

Municipal solid waste collection rates also vary by a country’s location and gross 

national income. Collection rates are almost 100% across high-income developed countries such 

as the US, Canada, Netherlands, Germany, UK, France and Australia, while in upper-middle-

income countries such as Brazil, China and Russia, it ranges between 68 and 82% (Kaza, 2018; 

Maplecroft, 2019; Wilson et al., 2015). Collection services in lower-middle to low-income 

countries average between 51% and 39% or even lower in rural areas (Hoornweg & Bhada-Tata, 

2012; Kaza et al., 2018; Wilson et al., 2015). The regional breakdown of collection coverage as 

per the GWMO estimates is as follows: “Africa (25 to 70 percent); Asia (50 to 90 percent); Latin 

America and the Caribbean (80 to 100 percent), Europe (80 to 100 percent) and North America 

(100 percent)” (Wilson et al., 2015 p. 62). 

Disposal 

Globally, only about 8% of the total 40% of landfilled wastes are disposed to sanitary 

landfills that are equipped with landfill gas collection systems. In comparison, 19% are recycled 

and composted, and 11% are incinerated before final disposal to landfill (Kaza et al., 2018). In 

low-income countries, about 98% of the MSW are disposed to “open dumps by burning and 

roadside or waterways dumping,” compared to 2% in high-income countries (Kaza et al., 2018, 
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p. 34). Upper-middle-income countries account for the most landfills at 54%, which decreases to 

39% in high-income countries, where 36% of municipal solid wastes are diverted through 

recycling and composting, and 22% are incinerated. Given the quantities of globally generated 

MSW, waste types and their overall management approaches, about 1.6 billion tonnes of CO2-

equivalent GHG emissions, or 5% of global emissions, were estimated to have been generated 

from solid waste treatment and disposal in 2016 (Kaza et al., 2018).  

According to research on the subject, emissions are projected to increase to 2.38 billion 

tonnes of CO2 equivalent annually by 2050 if wastes continue to be mismanaged through such 

methods as disposal to open dumps and landfills without landfill gas collection systems (Kaza et 

al., 2018; Wilson et al. 2015; Maplecroft, 2019). The indication consistent with most studies is 

that solid waste management is still a global challenge in the 21st century requiring better 

management to circumvent its threat to the environment and humans (Wilson et al., 2015; see 

also Hoornweg & Bhada-Tata, 2012; Kaza et al., 2018; Maplecroft, 2019).  

Chapter 3. Implications of Poor Municipal Solid Waste Management 

As stated repeatedly in this text, mismanagement of MSW can adversely impact the 

environment and human wellbeing (Hoornweg & Bhada-Tata, 2012; WHO, 2016; Wilson et al., 

2015). For example, a World Health Organization (WHO, 2016) report warns that public welfare 

and environmental damage costs from uncollected or poorly managed waste can result in higher 

health care costs, lost productivity, flooding, loss to businesses, including tourism and extended 

clean-up expenses. While such intangible costs are easy to overlook, empirical data suggests that 

understanding the environmental, social and economic costs of waste management remains a 

global challenge; however, it is key to overcoming municipal solid waste management problems 

(Hoornweg & Bhada-Tata, 2012; WHO, 2016; Wilson et al., 2015). So, what constitutes 
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inadequate and unsafe municipal solid waste and its environmental, social and economic risks 

and consequences? 

Environmental Implications 

Inadequate and unsafe waste management practices, from the lack of collection services 

to ineffective disposal systems, are characterized as waste-related processes that may “constitute 

a danger to public health and the environment” (Aragao, 2003 as cited in Pope, 2020. p. 239). 

While developing countries typically have some of the most deficient waste management 

practices with high levels of pollution, developed countries, which usually have better WMSs to 

help mitigate against potentially adverse environmental impacts, may not fare any better 

(Hoornweg & Bhada-Tata, 2012; Kaza et al., 2018). For example, relative to global trends, 

Canada and the US are both developed HICs with high solid waste generation and equally 

advanced waste management and disposal practices than developing LIC systems (Kaza et al., 

2018). However, both countries’ high levels of landfilled and incinerated waste leave them 

vulnerable to adverse ecological and public health impacts (Kaza et al., 2018).  

Globally, with nearly 40% of solid wastes landfilled, 33% openly dumped, 23% 

recovered through recycling and composting, and 11% managed by incineration, it is evident that 

current models of waste management are unsustainable (Hoornweg & Bhada-Tata, 2012; Kaza et 

al., 2018). Unfortunately, “technologies” developed to manage the “environmental impact of 

waste,” comprising landfilling, incineration and recycling, are also contributing to the 

devastation of the environment, thus, requiring urgent action for better management of solid 

wastes (Vergara & Tchobanoglous, 2012). For example, landfilling municipal solid waste 

adversely affects the environment by discharging pollutants such as leachate that eventually end 

up in soils and groundwater and methane, a potent greenhouse gas (Giusti, 2009; Kaza et al., 

2018).  
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Concurrently, waste incineration releases toxins such as lead and mercury into the 

atmosphere with harmful impacts on community wellbeing and ecosystems, and contributes to 

climate change (Giusti, 2009; Bhada-Tata and Hoornweg, 2016, as cited in Kaza et al., 2018; 

Vergara & Tchobanoglous, 2012). Waste transportation after collection also releases CO2, the 

most prevalent GHG and other pollutants, including particulate matter, into the atmosphere 

(Vergara & Tchobanoglous, 2012; Giusti, 2009). Table 1 summarizes discharges and 

environmental impacts related to municipal solid waste management. 

Table 1. 

Main Environmental Impacts from MSWM (Adapted from Giusti, 2009) 

Activity Water Air Soil 

Landfilling/ 

Dumping 

Leachate (heavy metals, 

synthetic organic 

compounds) 

CO2, CH4, odour, noise, 

VOC 

Heavy metals, synthetic 

organic compounds 

Incineration Fall-out of atmospheric 

pollutants 

SO2, NOx, N2O, HCl, HF, 

CO, CO2, dioxins, furans, 

PAHs, VOCs, odour, noise 

Fly ash, slags 

Composting Leachate CO2, CH4, VOCs, dust, 

odour, bio-aerosols 

(solid/liquid airborne 

particles) 

Minor impact or no impact 

Recycling Wastewater from 

processing 

Dust, noise Landfilling of residues 

Transportation CO2, SO2, NOx, dust, 

odour, noise, spills 

  

CO2 = carbon dioxide; CH4 = methane; VOCs = volatile organic compounds; SO2 = sulphur dioxide; NOx = nitrogen 

oxides; N2O = nitrous oxide; HCl = hydrochloric acid; HF = hydrofluoric acid, CO = carbon monoxide; and PAHs = 

polycyclic aromatic hydrocarbons. Assuming no energy recovery (Giusti, 2009). 

Impact of Solid Waste Mismanagement on the Marine Environment  

Inadequate solid waste management through the millions of metric tons of plastics and 

other hazardous wastes dumped into the oceans also directly threatens the oceans and well-being 

of marine life (Vergara & Tchobanoglous, 2012). Impacts on the seas from poor waste 

management are acute and affect over “267 species,” which consume or are ensnared by plastic 

waste, resulting in higher fatalities and diseases to aquatic life (Gregory, 2009; Derraik, 2002 as 
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cited in Vergara & Tchobanoglous, 2012, p. 299). Besides clogging municipal drains and 

littering campgrounds and national parks, studies indicate that persistent organic pollutants 

(POPs) absorbed by plastics and other toxins, including flame retardants, become vectors for the 

accumulation of toxins through the food chain, making it dangerous for humans to consume 

seafood. (Vergara & Tchobanoglous, 2012; Worm et al., 2017). While it is difficult to pinpoint 

the source of the unquantifiable amounts of municipal solid wastes dumped in the oceans due to 

the wide dispersal of its entry points, researchers propose more studies to determine the impact 

of poorly managed waste on marine “health, tourism, and fisheries” (Vergara & Tchobanoglous, 

2012).  

Health Implications: Landfills  

Health risks from exposure to landfill waste may range from mild mental health issues to 

acute illnesses, disability or death, depending on factors such as waste type, proximity to the 

waste site, duration of exposure, and demographics (Connett, 2013; Harvey, 2019). For example, 

Tomita et al. (2020: pp. 223, 230) identified multiple illnesses, including asthma, tuberculosis, 

diabetes and depression in South African families—from various racial groups—living within 

5km of landfill sites between 2008 and 2015, a finding that persisted even after controlling for 

socioeconomic factors.  

Although such findings are prevalent in developing countries, developed countries are not 

impervious to similar risks. For example, an Italian cohort study by Mataloni et al. (2016) 

revealed that exposure to hydrogen sulphide emissions from landfill sites correlated with high 

hospitalization and mortality rates from lung diseases in residents living within 5 km of a 

landfill. A UK study also found statistically significant elevated risks for congenital disabilities, 

including “congenital malformations and neural tube defects, and low birth weight” for 
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childbirths in populations living within 2 km of landfills in the UK (Elliot et al., 2009, as cited in 

WHO, 2015, p. 16). 

Health Implications: Incineration 

Similar to landfills, waste incineration also poses many threats to the environment and 

human health, according to research (Connett, 2013; Newton, 2020). Solid waste incineration 

does not only generate CO2 and nitrous oxide (N₂O) emissions that contribute to climate change 

(Connett, 2013). The residual waste after incineration, known as fly and bottom ash, are toxic 

by-products that are problematic because they are costly to contain, manage or discard (Connett, 

2013; Suzuki, 2013). In Metro Vancouver, bottom ash from the Burnaby WTE facility, which 

comprises about 17% of the incinerated waste, is usually landfilled, although the by-product 

contains elevated levels of cadmium: a carcinogenic metal that causes illnesses, including 

circulatory, neurological, reproductive, and respiratory disorders, with exposure to its 

compounds (Suzuki, 2013; Connett, 2013; Newton, 2020). 

Even with advances that reduce pollutants, a review of the literature on municipal solid 

waste incineration indicates that significant amounts of contaminants, including lead, mercury 

and toxic pulmonary irritants such as dioxins and furans, are released into the atmosphere 

through waste incineration (Giusti, 2009; Newton, 2020; Suzuki, 2013; WHO, 2016). For 

example, exposure to dioxins primarily from waste incineration has been linked to lung 

disorders, skin lesions, altered liver function, as well as damage to the immune and endocrine 

systems and reproductive functions (Health Canada, 2005; Newton, 2018; Newton, 2020; WHO, 

2016). In addition, an impact review of waste incineration by Tait et al. (2020) found “adverse 

health” impacts, including “congenital anomalies, infant deaths and miscarriages” from exposure 

to dioxins.  



A ZERO WASTE STRATEGY FOR THE CITY OF SURREY                                          40 

 

  

Health Implications: Waste Exports 

Along with landfilling and incineration, waste exports to other countries for processing 

and disposal also expose the populations that receive them to detrimental health impacts (Pope, 

2020; Islam, 2020). Consistent with most studies on the topic, widespread pollution from 

recycling plastic and e-waste exports from developed countries—with manual and primitive 

techniques—by Global South countries’ informal waste recycling industries are reportedly 

responsible for human exposures to cancer-causing toxic substances (Adam, 2021; Cotta, 2020). 

For instance, e-waste operators from the informal recycling sectors were found to be most at risk 

for cancerous diseases from direct exposure to toxins, including dioxins. And, “sensory 

integration” disorders in preschool children and neonatal disorders in newborns have been linked 

to excessive lead exposure from e-waste sites (Cai et al., 2019 & Huo et al., 2019 as cited in 

Adam et al. 2021, p. 3; see also Gangwar et al., 2019; Yang et al., 2020). 

Social Implications 

Besides its harmful environmental and health impacts, mismanagement of the excessive 

amounts of MSW through landfilling and incineration leads to the poor use of lands and other 

resources that can otherwise support more essential services, such as agriculture to feed the 

hungry and adequate housing for all (Connett, 2013; ). For example, landfills harbour and 

nurture potential diseases, including pest and weed infestations, which can increase the cost of 

control actions on surrounding farms and jeopardize agricultural operations in the surrounding 

communities (Kovac & Goodman, 2010). Landfills and incinerators have also been reported to 

negatively impact property values of surrounding communities due to the potential risk of 

exposure to vermin, stench, toxins, “noise,” and contaminated water supplies (Danthurebandara 

et al., 2012). For example, a meta-analysis by Ready (2010), which included all available 

hedonic price studies of the impact of landfills on nearby property values, also revealed that 
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landfills that accept high volumes of waste reduced adjacent property values by 12.9% (As cited 

in Danthurebandara et al., 2012). 

Preventing or Reducing Social Impacts  

Jones et al. (2013) recommend using enhanced landfill mining (ELM) to lower 

remediation costs by combining the latter with resource recovery to prevent or reduce landfills' 

adverse environmental and socio-economic impacts on communities and ecosystems. Compared 

to conventional landfill site remediation that relies on waste incineration for land recovery, ELM, 

defined as the “integrated valorization of landfilled waste streams as materials and energy,” 

reduces negative landfill impacts on the environment, communities and human health towards 

salvaging valuable land through the recovery of valuable materials from landfilled industrial and 

municipal solid wastes (Jones et al., 2013; Jones, 2017). 

Economic Implications 

Landfilling, incineration or exportation of waste represent a loss to national economies 

because the trash from all three sources contains recoverable recyclable and reusable “inputs” for 

remanufacturing new products instead of extracting virgin material (Giroux, 2014; Newton, 

2020; Sachs, 2015 p. 377). With global solid waste generation expected to increase by 70% from 

the current 2.1 billion tons to 3.4 billion tons by 2050 and outpacing population growth by over 

50% for the same period, the global outlook for waste generation looks dismal (Kaza et al., 

2018). Without better management interventions to change the trend, the future costs of tackling 

the collective adverse impacts of mismanaged wastes will be too expensive to bear (Kaza et al., 

2018).  

Sustainable management of municipal solid wastes makes good economic sense 

according to Kaza et al. (2018): a viewpoint shared by Ragan et al. (2018), who state that the 

best approach to “improving the efficiency of a waste management system” is to set it up in the 
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manner of a “well-functioning” market (p. VI). Making waste management operate like a well-

functioning market will significantly benefit developed and “material-intense economies” like 

Canada, which landfills approximately 75% of its MSW compared to a global average of 37% 

for landfill waste (Kaza et al., 2018; Ragan et al., 2018 p. 5). So, how can municipalities get their 

waste management systems to operate in the manner of a well-functioning market economy?  

Characteristics of an Efficient Waste Management System 

Such a system must bear the characteristics of a well-functioning market, which account 

for externalities such as the system's ecological, social and economic costs and benefits with no 

consequential spill-over impacts (Hussen, 201; Melody 2006; Pope, 2020). In addition, such a 

system must have easy access to timely and relevant information for all stakeholders, including 

businesses, policymakers, government and consumers, to ensure the free flow of information and 

communication between all parties that may undermine the capacity of the system to function 

efficiently (Melody 2006; Nahman, 2011). From that perspective, Ragan et al. (2018, p. VI) 

explain that an efficient waste management system must hinge on a “socially optimal balance 

between waste disposal, diversion, and prevention” as a cost-effective approach with 

considerable benefits.  

Fundamentally, such an approach involves evaluating “all the costs and benefits in waste 

systems,” including economic, environmental, and social factors (Ragan et al., 2018, p. VI). 

According to Wuennenberg & Tan (2019, p. 1), the Canadian waste management system has 

proven to be a “lost economic opportunity” because 86% of the country’s plastic waste, worth a 

projected $11 billion by 2030 is landfilled annually. Approaches that have been suggested by 

Wuennenberg & Tan (2019, p. 3) to help address Canada’s plastic waste problem include:  

1. reducing demand for conventional, virgin plastics, and  

2. establishing sustainable waste infrastructure to manage current waste volumes efficiently.  
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However, the success of these recommendations will depend on an “integrated 

assessment of waste management options” that accounts for the “environmental, social and 

economic impacts of waste infrastructure,” including system performance risks (Wuennenberg & 

Tan, 2019, p. 3). The findings of a National zero waste Council (NZWC) report also showed that 

waste prevention interventions could have broad “environmental, social and economic benefits” 

for Canadian businesses and governments, including: 

• diverting 4.9 million tonnes of municipal solid wastes, with 11 million tonnes of plastic 

waste; 

• reducing CO2 emissions by 5 million tonnes; 

• creating nearly 20,000 jobs, and  

• $41 billion in added revenues and savings (NZWC, 2021, p. 4).  

To help authorities understand and better manage the environmental impacts of solid 

wastes, Kaza et al. (2018) recommend conducting an environmental assessment (EA). 

Furthermore, research for developing waste management strategies will be essential to 

maintaining current progress in “material recycling” and reductions in landfilled waste consistent 

with the waste hierarchy and for achieving “circular economy targets,” according to Arushanyan 

et al. (2017, p. 2). For this reason, several “policy instruments and policy mixes” for more 

sustainable waste management, such as evaluating the socio-economic and environmental 

impacts using life cycle assessments (LCAs) to provide a “systems perspective” in EA of waste 

management impacts and “future waste” quantity projections have been proposed. (Ekvall et al., 

2016; Watkins et al., 2016, as cited in Arushanyan et al., 2017, p. 2). 

Ethical Considerations 

For many in the developed world, “increasing amounts of goods and services” may seem 

reasonably necessary for improving their wellbeing and quality of life. Still, the reality is that the 
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provision of goods and services results in pollution and solid waste to the detriment of the 

environment and human wellbeing (Hussen, 2019, p. 49). Ultimately, resolving waste issues and 

pollution resulting from such lifestyle choices will be dictated by a “conscious trade-off” 

between the need for goods and services and the requirement for maintaining human health and 

environmental sustainability (Hussen, 2019, p. 49). In that respect, the rationale for resolving 

issues of municipal solid waste and its adverse impacts will necessitate integrating an “ecological 

imperative” to live within planetary carrying capacity, a “social imperative” to safeguard 

governance systems and maintain societal values, an “economic imperative” to provide basic 

needs, and an awareness that the issue of uncontrollable waste generation is in part a moral 

problem (Dale 2001 p. 35). Consequently, integrating these three imperatives must be grounded 

on an ethical commitment to ensuring the welfare of all, including future generations (Kibert et 

al., 2012).  

Generally, the ethical aspects of addressing system sustainability are implied, although 

the concept of sustainability entails not just “utility, but also moral values and goals” (Kibert et 

al., 2012, p. 63). However, in the interest of ensuring that the complexity of the municipal solid 

waste issue is explained, understood and evaluated more effectively and constructively towards 

helping individuals make sustainable lifestyle choices, the importance of making the ethical 

aspects of sustainability explicit cannot be understated (Curry, 2011; Kibert et al., 2012; Kohak, 

2000). Ethical considerations in human decision-making are essential for several reasons, 

including teaching individuals about our conduct or character relative to how we comport 

ourselves in our interactions with others (Curry, 2011; Kibert et al., 2012; Kohak, 2000). More 

specifically, with system and ecological sustainability, ecological ethics helps with the values of 

sustainability through “principles and rules” of engagement, indicating how “humans ought to 

comport themselves in their interactions”  with the nonhuman world (Kohak, 2000 p. 2).  
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Applying Ecological Ethics in Decision Making 

Ecological ethics helps make sense of questions pertaining to, for example, the ethics of 

how the cultural heritage of developed countries consider happiness as an inalienable right and 

“assumes that the right purchase is what guarantees that right;” or how ethical is it when limits 

on individual consumption are regarded as a “threat to peoples’ most basic right, the pursuit of 

happiness” (Kohak, 2000 p. 9); or how to reconcile the fact that 20% of humanity consumes 80% 

of all resources while generating equal amounts of waste in contrast to the poverty of developing 

countries (Kohak, 2000); or the uncontrolled extraction and exploitation of natural resources to 

feed increasing appetites for consumer goods, which is thrown away after little use; or why 

people buy bigger homes and get more “self-storage units for storing all their additional stuff” 

when they run out of storage space in their homes (Dale, 2018 p. 61); or why does sustaining 

humanity’s material wellbeing result from the decimation of natural resources to the extent of 

“contributing to decreasing ecological and social capital” towards depleting available stock 

(Dale, 2001 p. 76)? 

Ethical decision-making to address such sustainability issues in the preceding paragraph 

is not based on choices  “between good or evil,” but somewhat between several “goods” (Kibert 

et al., 2011, p. 82). According to Kibert et al. (2011), framing complex decisions dualistically 

tends to obscure the essential components of the issue. Alternatively, precluding dualism-based 

decision-making leads to innovative explorations for other solutions “within the infinite range of 

possibilities that exist in-between” and yonder without sacrificing values (Kibert et al., 2011; 

Dale, 2001, p. 16 ). Thus, in considering what is ethically appropriate in terms of the right 

approach for sound decision making, an awareness of the diverse values, culture and context, 

including the historical understanding of the issue and accurate information regarding expected 

results, is critical (Kibert et al., 2011). Of equal importance is the participation of all stakeholders 
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who will be affected by the decision, including both “human and non-human” future generations 

(Kibert et al., 2011). 

Chapter 4. Governance & Policy Implications 

The notion of governance, a “social function” that is essential to the “viability of all 

human societies,” involves the “decision-making process” for generating and enforcing the rules 

of interaction and engagement between members of society (Dale, 2001 p.178; Matson et al., 

2016, p. 83). Rhodes (1996, as cited in Gibson, 2011, pp. 652-3) describes governance as a 

“change in the meaning of government, referring to a new process of governing; or a changed 

condition of ordered rule; or the new method by which society is governed.” This governing 

style is typified by a system of partnerships between formal government and non-government 

organizations (NGOs) from the private and public sectors of society who collaborate to 

harmonize and guide the decision-making process for setting and achieving societal and 

organizational goals (Lockwood et al., 2010).  

Governance and its policies constitute a significant aspect of society’s social capital 

underpinnings, which may be used to address collective social issues, including the pursuit of 

sustainability for community and environmental well-being (Matson et al., 2016). From the 

perspective of Sachs (2015, p. 3), “ governance” as a fourth imperative to the original 

“environmental, social and economic “holds promise as a key to achieving sustainable 

development goals” (SDGs).  

Barriers to Successful Governance  

The ongoing environmental sustainability issues in Canada, including pollution, 

deforestation, biodiversity loss and declining fish stocks from overfishing, to name a few, are the 

result of inadequate or unsuccessful attempts to “govern” the shared socio-ecological system 

(Matson et al., 2016, p. 84). According to Matson et al. (2016), “weak governance” systems are 
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most likely to create the conditions that encourage “production and consumption patterns” that 

contribute to the degradation of capital assets for the benefit of a society’s privileged few (p. 84).  

Sometimes, the lack of governance is not what leads to the environmental problem but 

governance itself. For example, “government gridlock” has been identified as a significant 

impediment to SDG fulfillment (Agyeman & Angus, 2003; Dale, 2001; Kemp, Parto & Gibson, 

2005, as cited in Dale et al., 2012). In addition, governance can also hinder sustainable 

development objectives when officials with vested interests in unsustainable practices resist 

attempts to change the status quo for fear of threatening their privileged positions (Dale et al., 

2012; Matson et al., 2016). Several strategies and concepts that address fundamental social 

change barriers have been proposed (World Bank, 2021; Matson et al., 2016, p. 84; Pope, 2020; 

Dale, 2001). For Matson et al. (2016, p. 86), “three” theories help understand governance and its 

impacts on the environment, human health and sustainable development initiatives, comprising: 

“collective-action problems; externalities and common pool resource,” and ‘tragedy of the 

commons’ issues. 

Collective-action problems result when a group of people are unsuccessful at achieving a 

common objective for many reasons, such as a lack of interest or motivation to collaborate and 

opposing views (Matson et al., 2016). The inability to cooperate for the common good of society 

may drive others to decisions and actions, which sometimes lead to negative ecological 

externalities (NEEs) due to the actions’ impact on “third parties” who were not part of the 

decision or act (Matson et al., 2016 p. 86; Sachs 2015). Industrial spills that pollute a common 

pool resource such as a lake to the detriment of aquatic life and human health are examples of a 

negative ecological externality (Matson et al., 2016; Hussen, 2019). 

Conversely, in a similar situation whereby the production or consumption of a good 

benefits a third party or all of society, a positive ecological externality (PEE) results (Daly & 
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Farley, 2011; Hussen, 2019). Examples of PEEs include benefits to society from knowledge or 

skills acquired from education, benefits that a beekeeper derives from a fruit farmer or the health 

benefits to Surrey residents from the city’s low-emission compressed natural gas-powered waste 

collection trucks. 

Overcoming Governance Barriers  

Overcoming collective-action problems such as tragedies of the commons can be 

challenging because such environmental issues have no regard for “political boundaries” (Dale 

2018, p. 103), especially when those impacted are limited in their abilities to influence the 

government to remedy the problem (Matson et al., 2016). Due to such obstacles, studies indicate 

that tackling collective-action issues have better chances of success when governments, 

communities, individuals, and businesses collaborate on finding solutions (Dale et al., 2018; 

Lockwood et al., 2010): thus, requiring a new type of governance approach that allows for the 

“co-production of knowledge” between governments, communities and businesses towards more 

“sustainable development pathways” (Dale et al., 2018, p. 344). This new governance requires 

bridging the gap between the various levels of government, comprising federal, provincial, 

territorial and municipal governments and Indigenous communities (Dale, 2001; Matson et al., 

2016; Pope, 2020). Of equal importance are scientific bodies that gather and construct evidence, 

policymakers who set standards and policies, and private and public sectors that influence 

policymaking and live with the consequences of policy decisions (Lockwood et al., 2010; 

Garvin, 2001). 

Multi-level Governance  

Consistent with this governance model, resolving common pool resource issues will 

hinge on an understanding and appreciation of the intersection between society and the 

environment; between economics and ecology, and an integrated model of governance that links 
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“socio-ecological, temporal, and jurisdictional scales” (Bulkeley & Castan Broto 2013 as cited in 

Dale et al., 2018, p. 344; see also Giddings et al., 2002). Hence, such considerations for multi-

level collaboration between governments and civil society suggest the need for a “multi-level 

governance” (MLG) that reflects society’s collective will as participants in the decision-making 

process concerning their well-being (Dale et al., 2018, p. 345).  

A key feature of MLG is the distribution of power or authority vertically between the 

various levels of—federal (national), provincial and territorial, regional and municipal 

governments, and horizontally between NGOs and quasi-government actors (Dale et al., 2018). 

This governance system, with its nested polycentric principles, empowers local governments by 

bridging the gap between top-down, centralized governance systems and bottom-up governance 

systems in cooperation with local community partnerships to reach consensus in decision-

making (Dale et al., 2018; Morin & Orsini, 2020; Ostrom, 2012). 

The Community as a Partner in Environmental Governance  

Multi-level problems can only be solved with multi-level strategic responses (Matson et 

al., 2016, p. 102). Growing evidence indicates that addressing the complex multiplicity of CPR 

issues such as climate change and WM will depend on policy actors’ ability to integrate their 

specialized “scientific, operational, or local contextual” knowledge to respond effectively 

(Andersson & Ostrom, 2008; Young, 2013; as cited in Matson et al., 2016). However, the 

effectiveness of any such responses will also depend on how the public, who have to live with 

the consequences of such policy decisions “perceive its legitimacy” (Matson et al., 2016, p. 102). 

A public institution that “unilaterally designs a policy” without the active participation of 

the communities for whom the policies were designed stands in peril of the community 

perceiving the policy as an illegitimate imposition, which may thwart its implementation 

(Matson et al., 2016, p. 102). The relationships between public officials and the communities 
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they serve play a vital role in environmental management, especially when common property and 

resources are involved (Grootaert, 1998). 

Meaningful associations between people reduce opportunistic behaviour by fostering 

repeated interactions and builds trust (Grootaert, 1998). That trust fosters a sense of community 

and facilitates coordination and partnerships based on mutual benefits for group members 

(Putnam, 1993, as cited in Grootaert, 1998). People who are connected are more likely to treat 

each other with reciprocity and respect, which empowers them to further their sense of 

community (Matson et al., 2016). Similarly, communities that foster robust “human and social 

capital, including trusted governance institutions, and good communication” between diverse 

community groups are better suited to cooperate on tackling common pool resource issues 

(Matson et al., 2016, p. 31). In addition, environmental governance involves steering human 

conduct towards preventing or minimizing tragedy of the commons outcomes such as waste 

management (Matson et al., 2016). In that respect, the contributions of local community 

members and stakeholders as part of a multi-level governance system for tackling such issues 

must be acknowledged (Ostrom 2010, as cited in Matson et al., 2016). 

Adapting Multi-level Governance to Municipal Solid Waste Management  

One of the understandings from exploring multi-level governance is that individual 

behavioural choices cause common pool resource issues such as climate change and waste 

management challenges at the local levels (Matson et al., 2016). Therefore, “governance efforts” 

at addressing such issues must incorporate inputs from actors at all those levels (Matson et al., 

2016, p. 103). Since Municipal Solid Waste generation is a by-product of economic activity and 

human lifestyle choices, the provision of waste management services as a public good must 

embody the fundamental principles of multi-level governance for its effective management 

(Matson et al., 2016; see also World Bank, 2021). This means that “governance efforts” at 
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addressing solid waste issues must incorporate inputs from local actors to incentivize human 

conduct towards sustainable lifestyle choices to prevent any tragedy of the commons outcomes 

(Matson et al., 2016, p. 103).  

Integrating or adapting multi-level governance to waste management has many benefits, 

including opportunities for public and private agencies to combine their expertise in 

collaboration with local communities to:  

• facilitate the coordination of waste management strategies through networking between 

municipal, provincial/territorial and federal agencies to provide, for example, technical 

and financial support based on assessed needs; 

• enable local authorities to coordinate their waste management strategies with the active 

participation of all community stakeholders, including the general public, to engender 

local understanding of expectations towards successful implementation of the strategy; 

• ensure congruency between local and regional strategies and deliverable expectations for 

efficient management of the waste management system; 

• define waste management goals mutually to ensure the harmonization of messages 

between stakeholders and any prevent misperception; 

• establish consistent waste management monitoring and reporting instruments to ensure 

the coherent monitoring of strategies between the local and regional levels; 

• maximize “resources, skills and techniques” to save time, money and ease workloads 

and, 

• establish clear “roles” and relations vertically and horizontally for better transparency of 

accountability of actions. (Adapted from Coopenergy project consortium, 2015). 

According to the World Bank (2021), when there is a “gap” between the goals of “central 

level waste policies” and the ability to meet the policy requirements of the waste management 
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services at the local level, national waste objectives are not fulfilled (p. 4). Thus, the basic 

premise for multi-level waste management governance is partly to “empower, motivate, guide,” 

and support local authorities with the necessary resources to fulfill local initiatives by adapting 

national waste management objectives (World Bank, 2021, p.4). However, such an endeavour 

may be a challenging task for Canada due to the inconsistencies in environmental regulation 

between the country’s various levels of government that are constitutionally empowered to 

oversee such matters (Benidickson, 2019; Muldoon et al., 2015). Still, many studies agree that 

the contributions of local community stakeholders as part of a multi-level governance system for 

tackling common pool resource issues, including climate change and municipal solid waste, must 

be acknowledged as an integral aspect of environmentalism (Ostrom 2010, as cited in Matson et 

al., 2016; see also Dale et al., 2018; McGuinn et al., 2017; World Bank, 2021). 

Canadian Environmental Regulations: How Effective are they? 

Under the Canadian Constitution Act 1867, environmental regulation is a shared 

responsibility between federal, provincial and territorial governments (Benidickson, 2019; 

Muldoon et al., 2015). However, the text is ambiguously written with overlaps as to which level 

or order of government has legislative authority over environmental matters (Muldoon et al., 

2015). This creates the potential for uncertainty as to which level of government has the mandate 

to regulate specific environmental problems and objectives in jurisdictional responsibilities 

(Benidickson, 2019; Muldoon et al., 2015). For example, while the federal government has 

legislative jurisdiction over water through fisheries, navigation and shipping, the provinces and 

territories have similar authority to conserve natural resources and “manage the water resources 

within their borders (Becklumb, 2013). 

Consequently, such “jurisdictional fragmentation” between Canada’s federal and 

provincial/territorial governments leads to governance gaps, overlaps and competing challenges 
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for effectively regulating Canadian natural resources and environment (Bakker & Cook, 2011; 

Benidickson, 2019; Muldoon et al., 2015). In addition, duplication of efforts from the lack of 

coordination and collaboration between the various levels of government on water and other 

environmental issues impede progress on many environmental matters, including ensuring a 

healthy environment for the well-being of all (Bakker & Cook, 2011; Becklumb, 2013; 

Benidickson, 2019). 

Provincial and Municipal Environmental Legislation 

For their part, Canadian provinces and territories are constitutionally bound to enact 

environmental laws within their respective jurisdictions (Benidickson, 2019). BC’s 

Environmental Management Act (BCEMA), for example, is responsible for regulating “industrial 

and municipal waste discharge, pollution, hazardous waste and contaminated site remediation” 

within the province (BCEMA, SBC 2003, c 53; Gov. BC, 2021). In addition, municipalities do 

not have any constitutional autonomy; thus, their authority to enact “fully enforceable” 

environmental bylaws is granted by the provincial/territorial legislature (Benidickson, 2019, p. 

42). As “subordinate instruments,” municipal bylaws can only be exercised under provincial 

statutes and cannot exceed the scope of provincial or federal legislation (Benidickson, 2019, p. 

42; Muldoon et al., 2015). 

Importance of Waste Management Regulations  

Effective waste management is considered an environmental imperative for two key 

reasons: that, without responsible management, it can lead to significant ecological and human 

health risks, and the generation of waste itself represents an inefficient use of finite raw materials 

(Benidickson 2019; Muldoon et al., 2015). Hence, the necessity for environmental legislation. In 

Canada, the primary objective of environmental legislation is the protection and restoration or 

improvement of ecological and human health (Benidickson, 2019; Muldoon et al., 2015). It 
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includes regulatory requirements for controlling the release of hazardous substances into the 

environment (Benidickson, 2019; Muldoon et al., 2015).  

A study and subsequent report by the House of Commons Standing Committee on 

Environment and Sustainable Development on the effectiveness of Canadian environmental 

regulations acknowledged that “exposure to toxic substances in Canada leads to thousands of 

premature deaths and millions of preventable illnesses” annually (Schulte, 2017 p. 1). According 

to the report, “discharges of harmful substances into Canadian air, water, and soils cause 

cardiovascular and respiratory illnesses and cancers” (Schulte, 2017, p. 1). Thus, whether it is 

pollution control or solid waste management, the importance of environmental laws to help 

protect and improve environmental conditions for the well-being of Canadians cannot be 

understated (Benidickson, 2019; Muldoon et al., 2015).  

Addressing the growing threat of MSW includes appropriate actions through 

environmental regulations to reduce or prevent more waste generation (Benidickson, 2019; 

Muldoon et al., 2015). However, even with its regulation, municipal solid waste will continue to 

be a problem unless all three levels of government—federal, provincial/territorial and 

municipal—work in partnership to institute a standardized sustainable, innovative, and best 

practices approach for its effective management across Canada (Benidickson, 2019; World Bank, 

2021). Such collaboration would be similar to the collaborative approach taken by the Canadian 

Council of Ministers of the Environment (CCME) in their development of the 2009 Canada-wide 

action plan (CAP) for extended producer responsibility (CCME, 2009). 

EPR and EMS as Regulatory Tools 

Extended producer responsibility (EPR) is a sustainable waste management option that 

encourages a ‘cradle-to-cradle approach to managing end-of-life products by recovering, 

recycling and reusing them to manufacture new products (Arnold, 2019; Bailey, 2003; CCME, 



A ZERO WASTE STRATEGY FOR THE CITY OF SURREY                                          55 

 

  

2009; Connett, 2013). EPR helps divert waste destined for landfills and reduces its adverse 

environmental and human health impacts (Arnold, 2019; Bailey, 2003; Connett, 2013). For 

example, BC’s EPR programs continue to progress toward a packaging and printed paper (PPP) 

recovery rate of almost 80% (Szaky, 2019). Businesses can also be encouraged to design and 

produce sustainable products by making environmental management systems (EMS) such as the 

internationally recognized ISO 14001 standard mandatory for their operations (Roseland, 2012). 

Such a system will put the onus on corporations to ensure regulatory compliance with 

environmental performance while effectively managing environmental risks as part of their 

sustainable operations management strategies (Epstein et al., 2014).  

Waste Management as a Pathway to Sustainable Development  

In 2002, the United Nations World Summit on Sustainable Development in 

Johannesburg, South Africa, convened to reaffirm its commitment to an action plan to resolve 17 

Sustainable Development Goals and 169 targets (UN, 2015). Among the roadmap to sustainable 

development targets they set was a commitment to waste prevention and reduction; reuse and 

recycling, and the development of sustainable disposal facilities, including technology to convert 

waste into energy; realizing the ecologically sustainable management of all wastes throughout 

their life cycle, and to significantly reduce solid waste “generation through prevention, reduction, 

recycling and reuse by 2030” (UN, 2015, p. 27). Still, in many jurisdictions globally, including 

technologically advanced Canada, with the financial means to support sustainable waste 

management initiatives, incineration and landfilling remain the preferred solid waste 

management methods (Connett, 2013; Kaza et al., 2018).  

Waste Management as an Essential Service for Sustainable Development  

Sustainable solid waste management continues to be an essential service whose priority 

seems to be at the very end of humanity’s hierarchy of needs (Connett, 2013). For example, 
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waste management has strong ties to SDGs, including health, climate change, poverty reduction, 

food and resource security and sustainable production and consumption (Kaza et al., 2018; UN, 

2015). However, it remains an issue that impacts municipalities and their economies (Kaza et al., 

2018). Given the increasing scale of human activity on the planet and its culmination of 

municipal solid wastes, strong arguments can be made for the strategic importance of improving 

waste management and contributing to progress towards attaining sustainable development goals 

(SDGs). 

Municipal solid waste is one of the many human threats that must be effectively managed 

to mitigate its ecological, social and economic impacts to accomplish sustainable development 

goals. The Global Waste Management Outlook (2015) states that in many parts of the world, 

“uncollected waste, uncontrolled disposal, open burning and unsound resource recovery” 

compromise humanity’s social and economic well-being from environmental degradation (p.2). 

Research reveals that sustainable management of solid wastes can substantially reduce 

GHG emissions. (Connett, 2013; Kaza et al., 2018). For example, a study by Zero waste Europe 

established that the European Union (EU) could eliminate as much as 200 million tons of GHG 

emissions annually by 2030 with enhanced municipal solid waste management practices 

(Ballinger and Hogg 2015, as cited in Kaza et al., 2018). This includes eliminating the human 

and environmental risk factors such as toxic discharges and pollutants associated with the 

conventional landfilling, incineration and exportation of MSW (Kaza et al., 2018; Connett, 2013; 

Hannon & Zaman, 2018).  

With global municipal solid waste projected to increase from 2.01 billion tonnes in 2016 

to 3.4 billion tonnes by 2050 due to urban population growth and the lack of adequate waste 

management services (Kaza et al., 2018), better waste management systems will be critical for 

creating a circular economy, whereby products are designed and optimized for reuse and 
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recycling (Kaza et al., 2018). Moreover, effective waste management is a service that supports 

the well-being of society and must accordingly be regarded as an essential human need and right 

in the 21st Century (UN, 2015). Thus, the need for sustainable solid waste management ranks 

alongside the provision of potable water, shelter, food and energy: all essential components of 

the call to action for meeting sustainable development goals (UN, 2015). And such a sustainable 

WM alternative can be realized through zero waste to landfill or incinerator: a waste prevention 

method through “sustainable design, consumption” and production without incinerating or 

landfilling waste (Connett, 2013; Zaman & Ahsan, 2020, p. 3).  

Zero Waste  

Zero waste, according to the Zero Waste International Alliance’s peer-reviewed 

definition, involves the “conservation of all resources through responsible production, 

consumption, reuse and products, packaging and material recovery” without incineration or 

leachate to “land, water or air” for environmental and human well-being (ZWIA, 2018, “Zero 

Waste Definition” section). In practice, the zero waste concept refers to redesigning current 

waste management systems to prevent or minimize solid waste generation through material or 

product reuse, recycling and composting (Dhir, Newlands & Dyer, 2003; Newton, 2020).  

Studies indicate that zero waste strategies in response to poorly managed solid waste 

have many benefits for communities that implement them (Hannon & Zaman, 2018; Kaza et al., 

2018; Pietzsch et al., 2017). This includes eliminating the human and environmental risk factors 

such as toxic discharges and pollutants associated with the conventional landfilling, incineration 

and exportation of MSW (Connett, 2013; Kaza et al., 2018; Hannon & Zaman, 2018). At its core, 

the zero waste concept is founded on a ranking system that describes a sequence of actionable 

steps from the highest and best to the lowest and least favourable use and disposal of materials 

(ZWIA, 2018). The hierarchy, which is identified as the “Zero Waste Hierarchy 7.0” (ZWH 7.0), 
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is a broader and updated version of the earlier ZWH 5.0 and subsequent 6.0 by the Zero Waste 

International Alliance (ZWIA), a network of organizations that work to promote zero waste to 

landfill and incinerator principles globally (Simon, 2019; ZWIA, 2018). 

The Zero Waste Hierarchy 7.0 

According to the ZWIA, ZWH 7.0 aims to build on the globally established 3 Rs (Reduce, 

Reuse and Recycle) by giving it broader appeal and deepening its relevance to promote “policy, 

activity and investment at the top of the hierarchy” (ZWIA, 2018, “Purpose of Hierarchy” 

section). ZWH 7.0 also provides direction for the development of systems or commodities 

toward improving the zero waste definition by providing a means of assessing its recommended 

fixes (ZWIA, 2018). The zero waste hierarchy is created to be relevant to all, including “policy-

makers, industry and the individual” (ZWIA, 2018, “Purpose of Hierarchy” section).  

Figure 3.  

The Zero Waste Hierarchy 7.0 (Adapted from ZWIA, 2018). 
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As stated earlier, ZWH 7.0 is broader in its application than the two previous versions 

and enhances both by spurring a shift towards circularity with its “social, economic and logistical 

considerations” (Simon, 2019). ZWH 7.0 comprises a framework of three sections (Figure 3) 

divided into seven broader categories or levels, two of which are correlated to commodities and 

five to waste (Simon, 2019). The ZWH 7.0 framework is structured as follows: 

Section One: Rethink/Redesign, Reduce, Reuse. 

The first section comprises the three levels at the top of the hierarchy: rethink/redesign, 

reduce and reuse (ZWIA, 2018). These top three represent waste prevention through restrictions 

and reduction of material flows (Pope, 2020; ZWIA, 2018). Rethinking and redesigning 

products, reducing waste, and reusing products and materials pertaining to waste prevention 

actions and behaviours, including designing waste out of current business models (Pope, 2020; 

Simon, 2019; ZWIA, 2018).  

Rethink/Redesign 

Rethinking and redesigning goods, services and materials, which aims to promote a 

circular economy of human production and consumption patterns and systems, tops the ZWH 7.0 

as the most preferable approach to managing waste and material resources. It involves rethinking 

and redesigning human systems for efficiency to prevent, refuse or reduce their impacts on the 

environment and human well-being (ZWIA, 2018). For example, designing durable products can 

help keep the “99% of the stuff” that gets discarded within six months of production in 

circulation longer by preventing needless consumer upgrades towards reducing landfilled waste 

(Clarasteyer, 2019, para. 3; Harty, 2020; Zaman & Ahsan, 2020).  

Reduce  

Reducing waste in all activities of daily living when and wherever possible is second in 

this top section. The focus here is to ensure the conservation of finite resources through 
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reductions in resource use (Pope, 2020; Simon, 2019; ZWIA, 2018). Again, increased efficiency 

in resource use and system sustainability is vital here, but so are reductions in human carbon 

footprints through sustainable lifestyle choices such as sourcing products locally and using 

products with less packaging (Harty, 2020).  

Reuse 

 This level aims to get the most out of materials and products at the production and 

consumption levels through maintenance and repairs to keep them in extended use and/or  

repurpose them for different purposes (ZWIA, 2018). Another aspect of reusing products 

involves the “remanufacturing” of new products with “disassembled parts,” or disassembling and 

conserving the parts from unrecoverable products to repair and maintain other products still in 

use (ZWIA, 2018). 

Section Two: Recycling and Composting; Material Recovery; Residuals Management 

The second section of ZWH 7.0 comprises three value-added material reprocessing 

levels: recycling and composting, material recovery and residual management (Pope, 2020; 

ZWIA, 2018). The processes involve:  

Recycling and Composting 

Recycling and composting to keep materials in their “original product loop” and to 

preserve their value are better alternatives for addressing waste in the absence of waste 

prevention (Zero Waste, 2020, “Recycle/Compost” section ). Still, recycling, which was in third 

place on the Waste Management Hierarchy initially developed by the European Union (EU) 

Waste Directive Framework in 2008, falls to fourth place on the ZWH 7.0 (EC, 2008; ZWIA, 

2018). This is because recycling, which was touted as the solution to reducing all waste issues, is 

severely limited in value because of the amount of “energy and resources” that are needed for 
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processing discarded items into “usable inputs for production” (Szaky, 2019, p. 81; Zero Waste, 

2020). 

Material Recovery 

While material recovery is a good waste management approach, its processes tend to be 

energy-intensive and include waste incineration for energy and material downcycling (Harty, 

2019). It is also important to note that material recovery involves various management and 

logistical stages, including haulage, which increases the flow of energy and materials in the 

recovery process with human and environmental risk factors (Pope, 2020). To prevent such 

outcomes, ZWIA (2018, “Material Recovery” section) recommends getting the most out of 

material recovery through comprehensive “source separating” of mixed waste streams and only 

recovering energy from materials with natural systems operating at natural “temperatures and 

pressures.” 

Residual Management 

Residual management is the management of waste residues such as nonrecyclables from 

the various levels of waste prevention, material reuse, recycling, composting, and material and 

energy recovery rounding up the second section of the ZWH 7.0 (ZWIA, 2018). Because 

landfilling material residuals may be detrimental to the environment and human health, residual 

management involves employing a set of “guiding questions” for solutions to eliminating such 

materials from the waste stream with maximum extraction from all materials in line with the 

ZWH 7.0 (ZWIA, 2018). 

Section Three: Unacceptable WM Practices 

Unacceptable waste management practices and models finalize the ZWH 7.0 framework 

in the third section. The final section dissuades waste management approaches that preclude 

material recovery with high ecological impacts, such as waste incineration for energy (ZWC, 
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2019). It also supports the removal of policies and systems that promote organics and recyclables 

disposal and prohibit waste incineration and residual waste (Zero Waste, 2020; ZWC, 2019). 

Here, the zero waste message is clear: any waste management approach or practice that supports 

the continued production of waste destabilizes the transition to zero waste. Therefore, it must be 

deemed unacceptable and discontinued (Zero Waste, 2020). 

Chapter 5. Case Study: Surrey’s Proposed Zero Waste Strategy Development 

Following Metro Vancouver’s new waste management precedent in keeping with 

regional, provincial and federal directives, the development of a zero waste strategy as proposed 

by Surrey is to be built using the city’s Sustainability Charter 2.0 (SC 2.0) as a model for its 

design (City of Surrey, 2020a; DMG, 2012; Underwood & Lerner, 2012). As the leading policy 

document for all of Surrey’s “initiatives and programs,” the SC 2.0 is an updated version of the 

city’s original 2008 Sustainability Charter 1.0 (SC 1.0) that features Surrey’s “sustainability 

vision as a living document” with specific actions for implementing its “long-term goals in eight 

community theme areas” (COSCR, 2016, pp. 1-2). It includes implementing zero waste as one of 

the requirements for bringing the city closer to fulfilling its vision of a “thriving, green and 

inclusive city in the next 40 years” (COSCR, 2016, p. 4). 

The Future of Waste Management in Surrey 

Surrey expects the zero waste strategy to build on and expand beyond the strengths of its 

current “waste management policies, programs and services” and to align with advances that 

include regional waste diversion goals, climate action, economic, social, and environmental 

perspectives initiatives, along with Federal and Provincial policies on waste (City of Surrey, 

2020a. p. 13). Surrey also expects the design of the ZWS to be consistent with the pollution 

prevention principles of waste hierarchy through the following: 
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1. Waste prevention/reduction: by working towards eliminating waste to landfills and 

incinerators from the design, production, management and distribution of goods and 

services systems. Or to reduce the amount or toxicity of material that enters the solid 

waste stream and the impact on the environment of producing it in the first place. 

2. Maximizing material reuse through the development of a circular economy to ensure that 

materials or products are used as many times as possible before entering the solid waste 

stream and,  

3. Recycling and recovering as much material and energy from the solid waste stream 

through the application of technology (City of Surrey, 2020, pp. 13 - 14).  

Strategic Directions and Desired Outcomes of Surrey’s Zero Waste Strategy 

 The proposed zero waste strategy development includes conducting an exploratory 

review of Surrey’s current waste management operations, including current programs, services, 

policies, along with examining “zero waste programs, best practice models, innovation and 

technologies” locally and globally for adaptation to the strategy (City of Surrey, 2020a). The 

strategy must also be aligned with the goals and infrastructure themes of Surrey’s SC 2.0, the 

main policy document for all of the city’s initiatives and programs (City of Surrey, 2020a). In 

particular, the ZWS champions “materials and strategic waste directions” (MSWD) and 

“materials and waste desired outcomes” (MWDO) of the city’s SC 2.0 (City of Surrey, 2016, pp. 

66-67). 

In effect, the ZWS deliverable will design a “strategic vision, framework,” and ultimate 

objectives to transition Surrey to a zero waste circular economy (City of Surrey, 2020, p. 4). This 

final ZWS document is also expected to help direct and support all “future solid waste-related 

decisions.” It must be conducive to identifying measures, “policies, programs,” and 

technological advances to move Surrey towards zero waste (City of Surrey, 2020, p. 4). 
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Waste Management in the City of Surrey: An Overview of the City’s Operational Methods 

The City of Surrey is located south of the Lower Mainland’s Fraser River on the 

traditional and unceded lands of the “Katzie, Kwantlen, and Semiahmoo” First Nations Peoples 

in British Columbia (BC), Canada (City of Surrey, 2021). As one of 21 municipalities, an 

electoral area and a Treaty First Nation community that constitute the regional district of Metro 

Vancouver (MV), Surrey is the largest municipality by land area and the second most populated 

in MV (City of Surrey, 2021; COSCR 2016). The City of Surrey also provides waste 

management services for the city’s seven communities: Cloverdale, Fleetwood, Guildford, 

Newton, South Surrey and Whalley, which encompasses City Centre, home to Surrey’s City Hall 

and regional business hub (City of Surrey, 2021; COSCR, 2019). 

Surrey’s operations division manages the city’s infrastructure and utility maintenance, 

including roads, storm and sanitary sewers, potable water, and waste management services for 

the city’s seven communities (City of Surrey, 2021). Altogether, the city’s solid waste utility 

serves approximately “106, 500 single-family homes, 31,000 secondary suites and 35,000 

apartment residences” and has made substantial progress in “achieving 70% diversion and 

reduced garbage volumes by 40%” (COSCR, 2016, p. 12; COSCR, 2021, p. 1). Surrey achieved 

these targets by launching new advances in the city’s residential waste management services, 

which focused on maximizing the diversion of household organic waste in compliance with 

Metro Vancouver’s goal of 70% diversion of all regional wastes from landfills by 2015 in 

keeping with the city’s Sustainability Charter 2.0 (COSCR, 2016. P. 12; Metro Vancouver, 2011; 

Underwood & Lerner, 2012). The advances were made possible through Surrey’s 

implementation of several waste management initiatives, including the city’s “Rethink Waste” 

(RW) collection program as part of a goal to establish North America’s first comprehensive, 



A ZERO WASTE STRATEGY FOR THE CITY OF SURREY                                          65 

 

  

closed-loop and fully integrated waste management system (COSCR, 2021; Underwood & 

Lerner, 2012). 

Surrey’s Current Waste Management Programs, Services and Diversion Goals 

Surrey launched its RW collection program following a series of public engagements 

with its residents, including surveys, waste composition studies and a pilot organic waste 

collection program between 2009 and 2011 (City of Surrey, 2021; DMG, 2012).  The studies and 

pilot program were to assess the amount of organic waste in the city’s garbage stream, design a 

process to maximize the diversion of organics from landfills, and determine if the quantities of 

organic waste would be enough to justify building a municipal organics biofuel processing 

facility (DMG, 2012). The results of the waste composition studies “consistently” indicated that 

nearly 65% of all the waste Surrey sent to the landfill as garbage were organic wastes (DMG, 

2012). Also, about 90% of the participants in the three-bin separation of waste—into organic 

waste, recycling and garbage—pilot favoured the program (Underwood & Lerner, 2012; DMG, 

2012). The success of these initial studies and pilot program was all the COS needed as a best 

practices indicator for launching its RW program in October 2012 (DMG, 2012). 

Surrey’s Rethink Waste Program 

Surrey’s RW program encompasses three phases:  

1.  Curbside waste pickup services for residents using a three-bin system comprising a 

weekly organics and alternating biweekly garbage and recyclable waste collection 

system, and;  

2. Construction of an organic waste-to-biofuels facility to process and convert organic waste 

into renewable natural gas (RNG) to fuel the city’s fleet of compressed natural gas 

(CNG)-powered waste collection and service trucks; 
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3. Goals 1 and 2 must be achieved economically and sustainably (Underwood & Lerner, 

2012; City of Surrey, 2021). 

Taking Inventory of Surrey’s Solid Waste Stream 

Taking inventory of Surrey’s solid waste stream was a critical first step in Surrey’s waste 

composition baseline data. However, a document search of Surrey’s online open dataset yielded 

no results for the breakdown of the specific materials contained in the city’s waste stream, except 

for general waste categories such as the percentages and volume of organics, recycling, and 

garbage diverted or landfilled (City of Surrey, 2020). I also tried contacting the city for different 

data types but was unsuccessful. Therefore, in the absence or unavailability of the required data 

from Surrey, I used Metro Vancouver’s 2020 waste stream analysis (WSA) covering all member 

municipalities (Metro Vancouver, 2020) as the baseline data for Surrey in this study. 

Metro Vancouver conducts biennial WSAs to gather new data on the region’s waste types 

and disposal rates. In 2020, the regional district’s waste composition analyses included new 

Covid-19 personal protective equipment categories such as masks and disinfectant wipes (Metro 

Vancouver, 2021). The WSA analyzed “13 primary and 167 secondary and tertiary material 

categories” from all sectors: single and multi-family (SF/MF) residential wastes; commercial and 

institutional (C/I) waste, and small loads (SL), previously known as “drop-off” (Metro 

Vancouver, 2020). 

Impact of COVID-19 Pandemic on Metro Vancouver’s 2020 Waste Stream Analysis 

The COVID-19 pandemic affected every aspect of society, including people working 

from their residences instead of conventional offices and increased online shopping and take-out 

food orders (Metro Vancouver, 2020). And accordingly, the data from 2020 somewhat reflected 

many of these changes. MV’s preceding waste stream analyses pre-COVID-19 were completed 

in 2018 using data from the previous year’s—2017—disposal rates, which is standard practice 
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for conducting waste stream analyses (Metro Vancouver, 2021).  However, due to the 

considerable changes to the 2020 waste stream resulting from the pandemic, the “tonnage” for 

the current waste stream analyses was approximated using 2020 data instead of 2019’s data 

(Metro Vancouver, 2021). The result is an “11%” reduction from 2018’s waste stream analyses 

(WSA) estimates” (Metro Vancouver, 2021).  

Table 2. 

MV Summarized 2020 Waste Stream Analysis (Source: MV, 2020) 

 

Table 2 summarizes MV’s 2020 waste stream analysis results by “primary category” for 

all sectors and combined total waste composition (Metro Vancouver, 2020, p. 13). The table 

shows the top three contributors to the 2020 waste stream as compostable organics (19.8% of 

which 12.4% was food waste), plastics (18.5% consisting of 6.5% film and 5.2% synthetic 

textiles) and non-compostable organics (15.9 including 12.1% treated or painted wood) (Metro 

Vancouver, 2020). 

Figure 4 illustrates a breakdown of the estimated overall waste constitution composition 

for all sectors combined. And in Figure 5, MV’s 2020 waste stream analysis results are 

juxtaposed with disposal results from 2013, 2015, 2016, and 2018 to illustrate the COVID-19 

pandemic’s impact on 2020 disposal rates (Metro Vancouver, 2020). While compostable 
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organics was still the leading contributor to the 2020 waste stream, it decreased compared to the 

preceding years’ totals, including 33% per capita from 91 kg per capita in 2018 to 61kg per 

capita in 2020 due to the pandemic (Metro Vancouver, 2020). 

Figure 4.  

Combined Waste Composition of Primary Categories (Source: MV, 2020). 

 
Figure 5.  

MV Annual per Capita Comparison of Waste Discards by Primary Category.  2013 – 2020 

(Source: MV, 2020). 
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Single-Use and Personal Protective Equipment Items Analysis 

2018 was the first time Metro Vancouver included a “single-use item” (SUI) category in 

the region’s waste stream analyses (Metro Vancouver, 2021a). Metro Vancouver’s inclusion of 

the new SUI categories in its waste stream analysis was consistent with new federal and 

provincial initiatives and in keeping with current global standards, policies, and initiatives 

(Metro Vancouver, 2021a). SUIs comprise plastic food wrappers, plastic grocery bags, plastic 

cup lids, straws and stirrers, and foam takeout containers (Lehmann & Crocker, 2013; Newton, 

2018). These items—especially plastic grocery bags—are usually discarded in high numbers in 

landfills or end up littering city streets, drains and sidewalks, oceans, beaches and riverways, 

hence, the push to reduce or eliminate their use (Connett, 2013; Newton, 2020).  

Waste stream analysis results for Metro Vancouver’s total single-use item disposal 

showed reductions in 2020 compared to 2018, mostly from cups and utensils (Metro Vancouver, 

2021a). However, disposal of food takeout containers and plastic grocery bags increased in 2020, 

most likely from the prevalent use of such items because of the COVID-19 pandemic (Metro 

Vancouver, 2021a). Table 3 summarizes Metro Vancouver’s estimates for single-use items 

discarded in 2018 and 2020. 

Table 3.  

Metro Vancouver’s estimated SUIs discarded in 2018 and 2020. (Source: MV, 2021a). 

Single-Use 

Item 

2018 2020 

Items/capita 
Total items 
(millions) Items/capita 

Total items 
(millions) 

Retail Bags 101 256 117 318 

Cups 102 262 64 174 
Containers 70 179 95 259 

Straws 40 102 34 92 

Utensils 130 331 49 135 

Total 443 1130 359 978 
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Also, as previously stated, the COVID-19 pandemic impacted MV’s waste stream due to 

the significant increase in the use of personal protective equipment (PPE), and the results of 

MV’s 2020 WSA reflected this impact (Metro Vancouver, 2021a). According to MV’s 2020 

WSA, a regional total of 528 million or 192 items of PPE—comprising rubber gloves, masks and 

sanitizer wipes—per capita were discarded in 2020 (Metro Vancouver, 2021a, p. 4). MV 

acknowledges that because its 2020 waste stream analyses were conducted during the ongoing 

COVID-19 pandemic, the overall analyses reflected a snapshot of changes in the region’s waste 

disposal patterns and quantities (Metro Vancouver, 2021a). 

Chapter 6: Research Methodology 

This chapter presents the selection criteria and procedure for survey participant 

recruitment, data collection and analysis of the survey, literature and document review and case 

studies that I used for answering the research question: What measures can the City of Surrey 

take to improve its current solid waste management systems toward achieving its zero waste 

circular economy objective? The study was designed to obtain the best possible reliable results 

through a methodological design that best answered the research question, which was also used 

to determine the data collection strategy (Bouma, Ling & Wilkinson, 2009; O’Leary, 2017).  

Research Design and Approach 

This research was designed using the case study method: a well-known qualitative 

research method that has been employed in the study of various environmental issues with a 

limited or “undeveloped theory” and “numerical data sets” (Bouma, Ling & Wilkinson, 2009; 

Kanazawa, 2018, p. 182; O’Leary, 2017). A practical reason for doing a case study, according to 

O’Leary (2017), is the method’s characteristic of being “often located in one site,” which results 

in reduced travel, improved access and reduced expenses (p. 215). Other reasons for doing a case 

study include the method’s characteristic involving the intensive study of the subject or 
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phenomenon under investigation (Kanazawa, 2018). Most notably, case studies foster “holistic 

understandings, rapport and trust” through sustained engagement within a clearly defined 

relevant context (O’Leary, 2017, p. 215). 

Rationale for the Research Design 

Yin (2003 p. 5; 2018) describes three categories of case studies: descriptive, explanatory 

and exploratory. Of the three categories, the appropriate one to use depends on whether the focus 

of the research question is a “what, who, where, how and why” question. For example, “how and 

why” research questions are likely to lead to explanatory “case studies or experiments” as the 

preferred method because they deal with the tracing of operational processes over time (Yin, 

2018, p. 40). In comparison, descriptive case studies are appropriately aligned with describing a 

“phenomenon in its real-world context.” In contrast, exploratory case studies (ECSs) are aptly 

suited for “research questions that focus mainly on ‘how and what’ questions” (Yin, 2018, p. 40).  

Exploratory case studies are typically used to learn more about a largely unexplored topic 

or subject matter in a more detailed and structured study (Kanazawa, 2018). However, its other 

uses include acquiring a wide-ranging detailed description of a social phenomenon and exploring 

presumed causal links that are too complex for a survey or experiment (Yin, 2014). Moreover, in 

keeping with its qualitative method design, an exploratory case study scrutinizes the 

phenomenon being studied to gather factual data (Bouma et al., 2009). For these reasons and 

because the questions to be answered are “what” questions (Yin, 2018), the choice of an 

exploratory case study approach for the current study was suitable. 

Data Collection and Analysis 

Several approaches to collecting data for a case study revolve around the fact that case 

studies deal with “phenomena within their real-world contexts” (Yin, 2018, p. 136). For this 

reason, data collection for case studies includes primary data from people and organizations in 
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their daily real-life circumstances, such as structured interviews (Yin, 2018; O’Leary, 2017). 

Alternatively, secondary data from online and previous studies on the subject matter can also 

generate data for case studies (Yin, 2018; O’Leary, 2017). However, there are benefits and 

challenges to working with one data collection method over the other for both primary and 

secondary data collection sources. For example, while primary data collection is customized and 

“directed with precision towards the research question and objectives,” it can be time-consuming 

and expensive (O’Leary, 2017, p. 224). Conversely, secondary data from documents and online 

resources can be time and cost-effective and “provide a buffer between the researcher and 

researched” (O’Leary, 2017, p. 224).   

With this understanding, the need to stay within the constraints of the thesis timeline and 

to ensure little or no cost to the research process, the current study uses data that is collected 

through an online survey, case studies and literature review from academic sources with 

relevance to the research topic: sustainable waste management and zero waste strategies. The 

types and sources of the literature that was used include publications and reference material from 

Surrey and Greater Vancouver Regional District (Metro Vancouver) websites; academic 

textbooks on the subject matter from the Royal Roads University (RRU) Master of 

Environmental Management (MEM) program course material; journal articles, grey literature, 

including government documents such as reports, regulatory data, policies and procedures, 

conference papers, theses and dissertations on zero waste from Google Scholar and the RRU 

library’s “Discovery” database using the following keywords: zero waste, zero waste strategies, 

circular economy, municipal solid waste/management, waste management policies, zero waste 

case studies, zero waste surveys. Specifically, the data collection methods of the study were 

comprised of: 
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A Document Analysis  

I conducted a document analysis (DA) of Surrey’s waste management operations that 

were publicly available, which I obtained through a Google web scan of the city’s website (City 

of Surrey, 2020). Specifically, I analyzed and collected data from: 

• Surrey’s waste management operations policies, practices and systems to provide general 

and relevant contextual data;  

• Surrey’s zero waste objectives according to its definition in the city’s Sustainability 

Charter 2.0 to ensure the zero waste strategy aligns with the charter’s goals as set by the 

proposal request (City of Surrey, 2020); 

• Surrey’s waste composition.  

An Online Survey 

  I developed an online survey for Surrey residents to get their input and feedback for 

designing the zero waste strategy. This step was an essential aspect of the research since Surrey 

required the strategy to be developed in consultation with its residents (City of Surrey, 2020). 

Active community participation in the design and implementation of the zero waste strategy 

means seeking their input on how they want their concerns addressed or managed. Studies 

indicate that reliable scientific data can better inform the design, delivery and implementation of 

public policy decisions and creation if it is not imposed on the public but designed in partnership 

with them in a relatable and engaging way that encourages their participation and integrates their 

input (Garvin, 2001). Community input also helps give the research a sense of the contributory 

factors of waste generation in Surrey by uncovering, for example, residents’ consumption 

patterns. 
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Survey Design Protocols 

Before designing the online survey, a “request for ethical review” and a copy of the 

survey questions were first submitted to RRU’s Research Ethics Board (REB) for review and 

approval (Please see Appendix D). The survey was designed using Survey Monkey’s (SM) 

online software program upon confirmation and approval of its appropriateness for use with the 

thesis by RRU’s Office of Research Ethics. About 40% of the survey questions were adaptations 

from jurisdictions with waste reduction or zero waste strategies, including the City of New 

Westminster, BC, District of Squamish, BC and the City of Santa Monica, California (City of 

New Westminster, 2020; City of Santa Monica, 2013; City of Squamish, 2016). The remaining 

60% of the survey questions were prepared based on the research questions towards fulfilling the 

research goals.  

The initial survey design generated 50 questions, which were further reduced to 25 

through refinements and customizations as the thesis progressed. The survey design also 

included basic socio-demographic questions for respondents. Collecting survey participants’ 

demographic data serves many practical purposes (APA, 2020). For example, demographic data 

help determine how close survey participants replicate Surrey’s residents and get a better sense 

of the larger population’s diverse feedback relative to the research objective of developing a zero 

waste strategy. Thus, the survey was designed to reflect the diversity of Surrey’s residents, 

including their socio-demographic profiles such as residence and place of work, gender, age, 

ethnicity and sexual orientation. Such data helps identify, for instance, the population’s waste 

generation patterns to inform the design of the zero waste strategy. 

Survey Sampling Frame and Size 

 Other essential aspects of the survey design included a sampling frame consisting of 

residents and people working or attending school in Surrey. In determining sample size, O’Leary 
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(2017) states that it is dependent on the structure and type of the data to be collected and the 

goals of the analysis. Thus, for qualitative data analysis, factors such as obtaining a detailed 

understanding of “people, places, cultures,” circumstances and often the drivers behind people’s 

behaviour come into play (O’Leary, 2017, p. 142). In that context, the sample size in qualitative 

research is generally constrained by its non-numerical theory-generated data, which captures the 

more subjective and less quantifiable aspects that influence people (Kanazawa, 2018; O’Leary, 

2017). For such reasons, “qualitative data analysis” methods do not usually rely on large sample 

sizes (O’Leary, 2017, p. 205). 

Alternatively,  O’Leary (2017) suggests selecting a sample size that is sufficient enough 

for “minimal statistical analysis” (p. 207). Such an approach allows for quantifying some of the 

results to make “mathematical generalizations about the population” (O’Leary, 2017, p. 207). 

Upon consultation with my thesis supervisor, we agreed on a participant size of 15 to 20 

respondents as an adequate number of respondents for a Master of Arts (MA) thesis, as 

suggested by O’Leary (2017). Sampling for the survey was critical for ensuring the in-depth 

exploration required for answering the research questions towards fulfilling the research 

objectives of developing a zero waste strategy for the City of Surrey. 

Survey Sampling, Participant Recruitment and Selection  

I used non-random heterogenous purposive sampling (PS) and snowball sampling (SS) 

strategies for the online survey. Although there are some overlaps between PS and SS in their 

elementary characteristics, I chose both sampling approaches based on their key distinguishing 

features for specific purposes. For example, I decided on PS because it is ideally suited for “case 

studies and qualitative approaches” that do not require generalization to a larger population and 

for selecting participants with diverse characteristics to broaden my range of respondent opinions 

(Bouma et al., 2009, p. 126; Kanazawa, 2018; O’Leary, 2017). I also chose SS for its utility to 
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help in obtaining potential new respondents through referrals from previous participants. I 

recruited my participants through in-person contact, telephone, email and Facebook’s (FB) social 

networking app. At the time of recruitment, I informed participants about the study and its 

purposes before inviting them to participate by sending them the survey’s electronic link from 

Survey Monkey. 

Survey Data Collection 

Before administering the anonymous survey to my identified respondents, I had it 

reviewed for errors in format and content by four survey respondents, comprising two females 

and two males, who offered to assist in the review. In addition to checking for clarity of 

instructions and questions, sentence structure issues, ease of use, and other grammatical errors, 

the group also provided feedback on the overall survey design, including how long they each 

took to complete the survey. After making the necessary revisions, I conducted one more pilot 

run with the group and Survey Monkey’s “Genius” program, which uses artificial intelligence 

(AI) to estimate survey performance and provide suggestions for improving it (Survey Monkey, 

2021).  

After completing the final revisions, the survey was ready to be administered through a 

Survey Monkey link. To the participants I recruited through direct contact, telephone and e-mail, 

I sent a link to the survey through email, while I gave FB participants access to the survey 

through a similar link on mine and my partner’s FB page. Before answering the survey 

questions, participants were asked to take a moment to read the participant information, which 

included information on the research and survey rationale and their participation and consent 

commitments. Participants were also informed that completing and submitting their surveys 

indicated their informed consent to participate. To encourage and generate more participation 

and as a token of my appreciation for their participation, I provided an incentive for participants 
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to win one of 5 $25 Starbucks gift certificates (SGC). 18 participants out of the 32 responded to 

the request to provide their email addresses for the chance to be entered into the draw for one of 

the five SGCs.  

Overall, the survey generated 32 responses from 32 participants between May 20th and 

June 20th, 2021. 17 of the 32 participants ranging in age from 18 to 65+ identified as 

residing/working or working in the COS. The remaining 15 participants aged between 26 and 

65+ identified as living outside of Surrey’s jurisdiction, likely due to coverage error from a 

deficiency in the sampling frame (pls. see “error detection and data accuracy” subsection). On 

average, the participants completed the survey in 11 minutes. The survey questions comprised a 

mix of open-ended, close-ended, and descriptive questions. Each of the questions was then 

paired with, for example, a choice of either a multiple-choice answer from a defined list of 

options for closed-ended questions or “comment boxes” for open-ended questions; 

“checkboxes,” which let participants select multiple responses from a pre-set list of answers that 

applied to their circumstances; and a “matrix of dropdown menus” from which respondents 

evaluated several items using a similar set of measurements from a choice of answers (Survey 

Monkey, 2021a).  

A Gap Analysis 

A gap analysis (GA) was one of Surrey's provisos for identifying shortcomings and 

opportunities in its current waste management system to provide suggestions on strategic 

measures and “sustainable approaches” that can be implemented to fulfil the City’s objective of a 

zero waste strategy (City of Surrey, 2020). A GA is a process of comparing an organization’s 

existing performance to a targeted (Alexander, 2019; Grissom et al., 2018; Peterson, 2019) future 

or desired state towards identifying what actions to take to bridge that gap between the current 

and expected conditions (Grissom et al., 2018). It helps identify an organization’s performance 



A ZERO WASTE STRATEGY FOR THE CITY OF SURREY                                          78 

 

  

gaps: a critical step required to assist the organization in addressing performance improvement 

needs from its current performance level to an improved or desired optimal performance level 

(Grissom et al., 2018).  

In a gap analysis, the organization’s performance issues are reframed into current 

behaviours, which form the basis for identifying the causes of the problems and its resulting gaps 

towards interventions or solutions to meet desired outcomes (Alexander, 2019; Peterson, 2019). 

A GA seeks solutions to, for example, as in this case, inefficiencies in Surrey’s waste 

management system and what steps can be taken to improve it by asking questions such as: 

• What identified barriers or performance gaps exist in Surrey’s current waste management 

system that prevents it from achieving its zero waste goals? 

• What sustainable WM (zero waste) strategies, best practices and advances have been 

successfully employed by other jurisdictions that can be gleaned and adapted to Surrey? 

I conducted a GA by examining some of the contemporary waste management and zero 

waste best practice strategies, models and approaches from my literature review, case studies of 

zero waste jurisdictions and ZWH 7.0 (ZWIA, 2018). I then cross-checked that data with 

Surrey’s current waste management practices, programs and policies. In collecting data for the 

gap analysis, I started with an examination of the current state of Surrey’s waste management 

system (Alexander, 2019; Peterson, 2019), which involved a waste composition study of 

Surrey’s solid waste volumes and types; a comprehensive and exploratory review of Surrey’s 

zero waste objectives according to its definition in the city’s Sustainability Charter 2.0, and a 

review of Surrey’s current waste management operations including current programs, services, 

policies and diversion goals. The data from this first step was then used to benchmark the current 

operating condition of Surrey’s waste management system. Next, I examined some of the 

contemporary waste management and zero waste best practice strategies, models and approaches 
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from my exploratory literature review of zero waste jurisdictions and ZWH 7.0 (ZWIA, 2018). I 

then cross-checked the data from this second step against the benchmarked current state of 

Surrey’s waste management system to map any identified gaps or discrepancies between the two 

systems toward developing a plan of action for bridging identified gaps. 

Data Analysis 

I took a generalized approach to analyze my data by following the data analysis 

guidelines of O’ Leary (2017) and some guidance on using matrices for analyzing qualitative 

data on the SAGE Research Methods website in a process involving thematic analyses (TA) of 

the raw data. TA allows for “analysis of qualitative data through extended phrases or sentences” 

instead of “shorter codes” by searching for themes in the data as a strategic part of the research 

design using the research question, objectives, “conceptual framework and literature review” 

(Saldana, 2021 pp. 260, 375). With TA, researchers can analyze meaning across the complete set 

of data or explore a specific aspect of the “phenomenon” in more detail (Braun & Clarke, 2012, 

p. 58). In addition to giving meaning to raw qualitative material by going beyond observable 

material to more tacit themes and structures, TAs are suitable for analyzing a broad range of data 

on topics including phenomenology and representations of particular subjects and issues in 

specific social contexts (Clarke et al., 2015b. p. 227 as cited in Saldana, 2021 p. 258). 

In qualitative data analysis, “substantive theories” significantly influence interpretation, 

including researcher-created categories (Maxwell & Chmiel, 2014, p. 2). An essential element of 

such theories is the variance between “those based on similarity, and those based on contiguity” 

(Saussure, 1986 [1916] as cited in Maxwell & Chmiel, 2014, p. 3). According to (Flick, 2013; 

Maxwell & Chmiel, 2014), there is a fundamental difference between similarity and contiguity in 

their semantical applications. However, both play a significant role in qualitative data analysis 

(Maxwell & Chmiel, 2014). Similarities are used categorically for defining, grouping and 
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comparing data, while contiguity entails comparison and/or interactions between discourse 

elements in qualitative data analysis (Maxwell & Chmiel, 2014, p. 3). “Contiguity relationships” 

comprise part of the data of the phenomena under study in qualitative data analysis (Maxwell & 

Chmiel, 2014, p. 3).  

Determining Themes and Sub-themes 

Despite their uniqueness, “similarity-based (categorizing) and contiguity-based 

(connecting) analytic strategies” can be used in a harmonizing and reciprocally supportive way 

for analyzing qualitative data instead of being mutually exclusive of each other (Maxwell & 

Chmiel 2014, p. 14). Thus, in keeping with these lines of reasoning, I ensured that the thematic 

categories for organizing the data to answer the research question accounted for relevant 

similarities and contiguity relationships embedded in the data. I did this by sub-categorizing the 

research question into themes and sub-themes to facilitate further exploration of all the relevant 

primary and secondary data. My themes for the survey were determined based on a threshold of 

50% or more of survey participants selecting similar responses. 

Since the survey, the primary data source for this study was conducted using the Survey 

Monkey app, it was analyzed using the app’s data analysis software as part of the online survey 

app’s subscription package. Survey Monkey’s data analysis tools and features included options 

for: a summary view of survey questions or individual responses for prompt insights of the 

overall survey results; filtering survey results to focus on specific subsets such as individual 

survey “questions and answers, completeness, or respondent metadata;” creating different 

comparison rules for instance, by age range, gender, or by specific questions and answer choices 

to “cross-tabulate” those data through the survey, as well as a “word cloud” option, which allows 

for interpretation of open-ended survey responses by displaying the most frequently used words 

(Survey Monkey, 2021a). 
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Analysis of the remainder of my data, which comprised the integrated literature, case 

studies and other relevant documents, involved “careful reading and rereading” the raw data to 

reduce it into a concise synthesis of “rich theoretical understanding” by organizing and searching 

for patterns and interconnections in the data; mapping and building themes and building and 

verifying theories to draw conclusions (O’Leary, 2017, p. 331). The process involved 

transcribing the raw data to the Microsoft Word (MS Word) processing app and using the 

“comments tab” in the app’s “review” panel to categorize the data into themes based on a list of 

research sub-questions designed for gathering the relevant data to answer the research question. I 

then analyzed these data for more relevant patterns or themes (sub-categories/questions), which I 

sequentially linked to the general concepts and theories based on the research question and 

objectives of the study (O’Leary 2017 p.332; Miles and Huberman, 1994). 

The research sub-questions were:  

a) What are the contributory factors of waste generation in Surrey?  

b) What are residents’ opinions about Surrey’s current waste reduction/prevention 

programs? 

c) What are Surrey residents’ perspectives about zero waste?  

d) How informed are Surrey residents about the zero waste concept relative to the city’s 

zero waste ambitions and goals? 

e) How receptive/enthusiastic are Surrey residents about supporting the city’s zero waste 

goals? 

f) What is the current state of Surrey’s waste management approach in comparison to 

existing federal, provincial and regional waste management initiatives and 

advancements?* 
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g) What does zero waste entail, and how can Surrey meet the requirements for achieving 

such a goal?* 

(The asterisked sub-questions were used for the secondary data analysis, which forms part of the 

discussion chapter) 

Each of these sub-categories was subjected to the test of scanning the raw data for 

matching data to confirm its relevance in similarity or contiguity relative to the research question 

and research objectives. For example, research sub-question A. was subjected to a “cycle of 

iterative analysis” of the raw data to deductively uncover its relevant “themes, interconnections, 

patterns and theories” that were necessary for answering the research questions (O’Leary, 2017, 

p. 331). The objective here, according to O’Leary (2017), is about clarifying and summarizing 

what the raw data—from the integrated literature and case study, documents and survey—reveals 

and linking all of that information to answer the research “question/s and objectives.” (p. 336). 

A critical part of the foundation for developing the research themes and subthemes were 

the research objectives as stipulated by Surrey, which involved: 

• engaging and consulting with Surrey residents through an online survey to understand 

their challenges and concerns and to obtain their feedback for the zero waste strategy 

• a waste composition study about the volume and types of waste from the Surrey 

• an exploratory review of Surrey’s zero waste objectives according to its definition in the 

city’s Sustainability Charter 2.0 to ensure the strategy aligns with the charter’s goals as 

set by the proposal request (City of Surrey, 2020); 

• an exploratory review of Surrey’s current waste management operations, including 

current programs, services, policies and diversion goals in comparison to existing federal, 

provincial and regional waste management initiatives and advancements; and 
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• a gap analysis to identify deficiencies and opportunities for the recommendation of 

critical actions, sustainable approaches and models to help transition Surrey to its goal of 

a zero waste circular economy (City of Surrey, 2020). 

Limitations, Survey Errors and Data Accuracy 

Planning for waste management systems requires basic but reliable municipal solid waste 

generation data, including waste types and quantities generated from “households, institutions, 

businesses and industries” (Beigl et al., 2008; Zaman & Ahsan, 2019, p. 11). However, the solid 

waste data generated by the online survey was based on household waste only and formed the 

basis for the findings resulting from the survey. Also, while I tried to reduce the occurrence of 

errors in the design of this survey, it is essential to note that the accuracy of data produced in a 

survey can be affected by various factors such as coverage errors (Kanazawa, 2018; O’Leary, 

2017).  

Coverage error results when the sampling frame does not “adequately” reflect the target 

population (Kanazawa, 2018; O’Leary, 2017, p. 208). There are two types of coverage error: 

under-coverage, which results when certain members of the population are excluded from the 

sampling frame and over-coverage, which happens when participants external to the jurisdiction 

of the target population are “erroneously included” in the sampling frame, as in the case of the 

present survey (Provost, 2002, p. 39).  

While coverage errors are inconsequential to a study with regard to getting reliable 

results, under-coverage can be an issue, mainly because the exclusion of its missing units may 

skew the survey estimates if no compensable remedial measures are employed (Kanazawa, 2018; 

Provost, 2002). Conversely, over-coverage issues do not generally pose any severe problems. As 

long as the erroneously included samples can be detected, the survey estimates will not be biased 

(Provost, 2002, p. 39). Still, over-coverage can be problematic, particularly in online surveys, 
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which are “self-administered” by survey respondents who “self-select” their participation in the 

survey (Bethlehem, 2010, p. 165).  

Controlling Over-coverage Errors 

A typical example of an over-coverage error is the present survey on Facebook with its 

extensive—global—reach. Without preventive measures at the design stage to control who can 

complete the survey jurisdictionally, the survey is left open and accessible to anyone linked to 

the Facebook account, leading to over-coverage error. Furthermore, in many cases, self-selection 

results in biased data when survey respondents do not represent the target population 

(Bethlehem, 2010). Such errors can be controlled by placing options in the survey design that 

inhibit outlier respondents to the target jurisdiction from participating in the survey (Bethlehem, 

2010). For example, to control the over-coverage error of the current survey, I employed the 

“filter rules” option in SM, which enabled me to break down the survey results by participant 

jurisdiction towards focusing on my target sample: the 17 survey participants who identified as 

being affiliated with Surrey. 

Identifying Participants Based on their Affiliation to the City of Surrey 

Thirty-two participants responded to the online survey, which was deployed using Survey 

Monkey for one month between May 20th and June 20th, 2021. The survey’s results are discussed 

according to its thematic categories based on the research sub-themes and questions in the 

following sections. After applying SM’s filter rules based on participant affiliation to Surrey, 15 

(47%) identified no association with the city. From this group, 10 (31%) respondents lived and 

worked in neighbouring municipalities in BC’s Lower Mainland as follows: three (9%) from 

Coquitlam; two (6%) from Abbottsford; three (9%) unspecified; and one (3%) each from 

Burnaby, New Westminster, Vancouver and Victoria. In addition, four (13%) respondents who 
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lived and worked outside BC also participated in the online survey. They comprised two (6%) 

from Calgary, Alberta, and one (3%) from Toronto, Ontario. 

The remaining 17 (53%) respondents identified as being affiliated with Surrey in the 

following ways: nine (28%) lived and worked/operated a business in Surrey; four (13%) lived in 

Surrey but worked elsewhere; combined, three (9 %) lived elsewhere but worked or operated a 

business in Surrey; and one (3%) attended school in Surrey. 

Sample Demographics 

 As presented in Table 4, survey participants were asked for their demographic 

information comprising their place of residence, work or school; dwelling type and the number 

of occupants; age range; gender identity; education level and race or ethnicity. Gathering 

participants’ demographic information is essential and justified by the underlying principle that 

the absence of such data risks the assumption that society’s views about the phenomena under 

study are similar regardless of people’s identities, such as their cultural identities, age and gender 

(Hammer, 2011 p. 261). While such rationalization applied to this study, gathering participant 

data was also necessary for determining survey validity by ensuring my sample was a fair 

representation of Surrey’s diverse population to “enhance interpretation and generalizability of 

the results” (Salkind, 2010, p. 3; APA, 2020, p. 208). Additionally, gathering participants’ 

descriptive data for this study was vital to help gain some insights into their WM needs, 

expectations and perspectives on Surrey’s current WMSs and proposal for ongoing 

improvements towards a zero waste future.  

 

 

 



A ZERO WASTE STRATEGY FOR THE CITY OF SURREY                                          86 

 

  

Table 4. Survey Participant (SP) Demographics 

Gender N (%) N. Total 

Female 9 (53%)  

Male 6 (35%)  

T. Female 0  

T. Male 0  

Gender Fluid 0  

Non-gender Class. 0  

No Response 2 (12%) 17 

Age Range N (%)  

18 -25 1 (6%)  

26 – 35 5 (29%)  

36 – 45 1 (6%)  

46 – 55 6 (35%)  

56 – 65  4 (24%) 17 

Race/Ethnicity N (%)  

White 6 (35%)  

Black/Afro-Can. 3 (18%)  

Chinese 1 (6%)  

South Asian 2 (12%)  

No Response 5 (29%) 17 

       Participants Affiliated with Surrey N (%)  

Live and work in Surrey 9 (28.13%)  

Live only 4 (12.50%)  

Work only 3 (9.38%)  

Attend school only 1 (3.13%) 17 

     Participants not affiliated with Surrey N (%)  

Coquitlam 3 (9.39%)   

Abbottsford 2 (6.26%)  

Unspecified 3 (9.39%)  

Burnaby 1 (3.13%)  

New Westminster 1 (3.13%)  

Vancouver  1 (3.13%)  

Victoria 1 (3.13%)  

Calgary, Alberta 2 (6.26%)   

Toronto, Ontario 1 (3.13%)  15 
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While the demographic data reported by the current study’s sampling falls short of the 

comprehensive list of variables representative of Surrey, it is worth noting that its primary 

purpose was to help gain a snapshot of participants' waste management trends (understandings 

and challenges) and general feedback to inform the development of the zero waste strategy. 

Chapter 7: Research Findings 

My interpretation of the findings was guided by a restatement of the research sub-

questions developed for designing the survey used for gathering the relevant data to answer the 

research question: What measures can the City of Surrey take to improve its current solid waste 

management systems toward achieving its zero waste circular economy objective?  

In the subsequent sections, the survey asked participants questions regarding the waste 

volumes and types they generate, difficulties or hindrances in their efforts to recycle waste, their 

waste management habits and perspectives, zero waste-related questions and their opinions about 

Surrey’s zero waste goals. As stated earlier, the primary data requirements for the “planning, 

operation and optimization” of waste management systems are typically based on factors, which 

include community demographics (Table 4) and the volumes and types of generated waste 

(Salkind, 2010). On that basis, this next section contains data from survey responses, which 

account for such factors from the 17 survey participants who identified as being affiliated with 

Surrey by residence, work, school or any combination of the three conditions.  

Waste Generation and Composition 

Identifying the sources of Surrey’s waste generation towards completing a waste 

composition study about Surrey’s waste types and volumes was one of the city’s stipulations for 

designing the zero waste strategy and essential for addressing: 

Research Sub-question a). What are the contributory factors of waste generation in 

Surrey? 



A ZERO WASTE STRATEGY FOR THE CITY OF SURREY                                          88 

 

  

Developing a strategy to move Surrey toward zero waste required an understanding or 

knowledge of the city’s waste composition, especially data on the breakdown or analysis of the 

specific materials in its waste stream (Lehmann & Crocker, 2013). Conducting a “waste stream 

analysis” is one of the necessary first steps for providing baseline data of Surrey’s complete 

waste flow (Lehmann & Crocker, 2013, p. 113). It involves taking inventory of Surrey’s waste 

composition, such as the types, quantities and contamination levels of the various discards in its 

waste stream (Parfitt et al., 2015). Such baseline data helped evaluate the progress of Surrey’s 

current waste prevention and reduction programs by pinpointing system gaps in providing 

opportunities for improving the system where needed (Lehmann & Crocker 2013). 

Hence, survey participants were presented with three waste categories: garbage, recycling 

and organics, according to Surrey’s three-bin waste management system for curbside pickup and 

asked to identify the waste types they generated the most. Based on responses from the 17 survey 

participants affiliated with Surrey, the contributory factors of waste generation in Surrey 

according to the city’s three-bin waste categories system for residential curbside pickup from 

most to least generated were: waste types categorized as recycling as per 59% of responses; 

garbage, 18 % of responses, and organics at 12% of responses. There were two (6%) non-

responses, one of which was a comment about the “need for an easier way to recycle glass.”  
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Figure 6.  

The most Significant Contributor to Participants’ Household Waste. 

 
Participants were also asked to select the waste type that was the most significant 

contributor to their household waste from a sample list of household waste types (Figure 6). 

According to survey responses, the most significant contributors to participants' household 

waste and, by extension, Surrey’s solid waste stream using a generic sample list of popular waste 

types based on the percentages of participant responses were: plastic packaging – 29% of 

respondents; single-use plastics – 18% of respondents; cardboard packaging – 12% of 

respondents; food and yard waste – 12% of respondents; paper products – 6% of respondents; 

diapers and other personal hygiene products – 6% of respondents; glass products – 6% of 

responses, and pet waste – 6% based on participant responses. One (6%) respondent selected 

“Other,” commenting that “light plastic wrapping that goes around products such as buns etc.” 

contributed the most to their household waste. 

Compliance with Waste Disposal Guidelines 

Next, to obtain data on whether participants were complying with the city’s waste 

disposal guidelines (WDG), they were asked to indicate how they disposed of a sample list of 
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waste items by matching them to the appropriate waste bin (garbage, recycling, organics), or 

recycling center. Participant responses based on the waste items were as follows:  

• All used batteries – Ten (59%) respondents indicated they send such waste items to the 

recycling center (RC); four (24%) said they throw it in the garbage bin; two (12%) use 

the recycling bin, and one (6%) discards batteries in donation bins. 

• Used clothing, textiles and shoes – Thirteen (82%) respondents donate or use the 

donation bin; two (12%) send them to the RC, and one (6%) respondent uses the 

recycling bin for such waste items. There was one non-response. 

• Used books – Thirteen (82%) respondents said they donate or discard such used items in 

donation bins; one (6%) respondent tosses them in the recycling bin; one (6%) uses the 

garbage, and another (6%), to the RC. There was one non-response. 

• Used small electronics such as handheld mobile devices – Fourteen (82%) respondents 

said they take such used items to the RC; two (12%) said they donate or use the donation 

bin, and one (6%) respondent discards such used items in the organics bin.  

• Household hazardous wastes such as paints and thinners – Fourteen (87%) respondents 

said they send such used items to the RC. One (6%) respondent discards such waste items 

in the garbage bin, and another (6%) tosses them in the recycling bin. 

The implication of this finding is significant because while the results infer that the 

majority of people, 13 (76% of all) respondents observe the city’s waste disposal guidelines, two 

(12% of all) respondents do not, which may contaminate otherwise recoverable clean waste 

streams. Materials from clean waste streams have the potential of being recycled into similar 

materials to be reused in the manufacture of new products or “upcycled into higher value” 

longer-lasting goods (Goldstein, 2020, p. 20; Szaky, 2019). Contaminated waste streams are 

typically unrecoverable due to the extra processing to sort and ready them for recycling. It costs 
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more when recoverable waste materials are put through “more processes” for recovery into new 

products (Szaky, 2019, p. 72).  

User Obstacles, Habits and Perspectives Relative to Effectiveness of Surrey’s Waste 

Management Approaches. 

Another Surrey requirement was to engage and consult with residents through an online 

survey to understand their challenges and concerns and obtain their feedback on the zero waste 

strategy (City of Surrey, 2019). Therefore, this section explored user difficulties, habits, and 

perspectives relative to the city’s waste management methods through:  

Research sub-question b). What are residents’ difficulties, habits and opinions relative 

to Surrey’s current waste reduction and prevention programs?  

In that context, the following survey questions sought to determine participants’ 

difficulties and their resulting views in their efforts to recycle waste to account for developing 

the zero waste strategy as stipulated by Surrey.  

Participants were asked to identify possible obstacles preventing them from recycling 

materials and waste in this question. Among a list of potential barriers preventing them from 

recycling materials and waste, most participants, a combined total of 10 or 59% of responses, 

cited the lack of knowledge about available recycling programs, education about recycling 

programs, a lack of effort and time to separate the materials for recycling, as well as the lack of 

space for recycling bins and storage as obstacles preventing them from recycling materials and 

waste. 

One of two (12%) respondents identified no obstacles, while the second self-identified as 

a “keen recycler.” The remaining five (29%) respondents commented that their most significant 

barriers to recycling resulted from the following: 
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i. “They no longer let us blue box glass containers, and it’s a huge hassle to get to that 

depot.”  

ii. “The city provides no mechanism for recycling glass containers; therefore, they are 

disposed of as garbage.” 

iii. “Recycling depot is too cumbersome. Depots are selective about what they recycle.” 

iv. “If it is soiled and cannot be cleaned for recycling.” 

v. “Pet waste cannot be recycled.” 

These responses confirm the findings of previous studies that recycling requires 

considerable effort since the wastes must be sorted and stored until collection. For example, 

Boldero (1995) found that people’s recycling behaviour may be influenced by any number of 

prevailing conditions such as the amount of effort involved, difficulty, lack of storage space, and 

lack of access to recycling programs. And, Garcés et al. (2002, as cited in Omran et al., 2009) 

suggested that the extent of effort required for participation in waste management programs was 

a significant disincentive for people wanting to reduce their environmental impacts but are 

reluctant to put in the extra work needed to comply with any such initiatives. Thus, they 

proposed that governments establish effective programs which account for people’s needs and 

the environment. Finally, for Nyamwange (1996, as cited in Omran et al., 2009), making 

recycling more convenient could be an effective motivator for removing some systemic obstacles 

to ensure higher and more efficient recycling rates. 

Discarding Wastes in the Wrong Waste Bin  

One of the significant problems for WM is the continued disposal of wastes into the 

wrong waste bin (Figure 7). The implication is that it often results in recycling contamination, 

which continues to be problematic for material recycling facilities (MRFs) (Goldstein, 2020; 

Harty, 2019; Szaky, 2019). “The cleaner the waste stream,” the less it costs to recycle it for reuse 
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in manufacturing new products, for instance (Goldstein, 2020, p. 20; Harty, 2019; Szaky, 2019). 

Hence, to understand how prevalent the issue of the wrong waste item being discarded into the 

wrong waste bin, participants were asked:  

What do you do when you are unsure of which waste bin to place an item?  

Based on participant responses, nine (53% of all) respondents disposed of the wrong 

wastes into the wrong waste bins when unsure about the waste type, while eight (47%) 

respondents looked up how to dispose of the item. Participant responses from the given list of 

answer options were as follows: 

• Seven (41%) respondents said they “place it in the garbage bin.” 

• Six (35%) respondents “look up the information on the city website.”  

• Two (12%) respondents “randomly place it in any of the bins,”  

• One (6%) respondent “uses the city’s annual waste schedule/calendar.”  

• One (6%) commented that “recycling bins at home do not pose uncertainty.”  

Figure 7. 

Discarding Waste in the Wrong Waste Bin.  

 
The responses indicate that when unsure of which waste bin to place an item, nine or 53% 

of respondents discard the wrong waste into the wrong waste bins when uncertain about the 
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waste type.  Conversely, eight or 47% of respondents look up how to dispose of waste items they 

are unsure about. Besides contaminating the recyclable waste stream, thereby adding to the 

already high costs of waste management with the possibility of impeding the city’s zero waste 

goals, discarding waste items into the wrong bins constitutes non-compliance with the city’s 

waste management bylaws.  

As a follow-up to the previous question to determine participants’ understanding of the 

city’s waste management guidelines and obtain their opinions on a specific waste-related matter, 

I asked them how much they agreed or disagreed with the following set of waste management-

related statements: 

• I have enough information about what can and cannot be recycled.  

• I need more information on what can be recycled.  

• I always clean dirty recyclable containers before putting them in the recycling bin.   

• Support recycling programs in schools to increase youth recycling awareness. 

A combined seven or 44% of respondents indicated having enough information about 

what can and cannot be recycled compared to eight or nearly 50% of respondents who said they 

need more information on what can be recycled. A combined majority of respondents comprising 

13 or approximately 81% indicated they always clean dirty recyclable containers before putting 

them in the recycling bin, and 11 or 75% of respondents agreed or somewhat agreed to support 

recycling programs in schools to increase youth recycling awareness.  

Again, participant responses to the last question indicate that most Surrey residents do not 

have an awareness or understanding of the city’s waste management by-laws. However, about 

75% of respondents agreed to support school recycling programs to increase youth recycling 

awareness. This indicates that perhaps introducing “recycling awareness” as part of a city-wide 

environmental literacy curriculum from early childhood may better serve Surrey in its zero waste 
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undertaking heading into the future (Omran et al., 2009, p. 286). While “education to raise 

awareness is essential” for ensuring compliance with waste bylaws, it must be done in 

conjunction with explaining the policies and “benefits of waste separation and recycling” to the 

understanding of all residents (Lehman & Crocker 2013, p. 314).  

Supporting Surrey Residents to Reduce their Overall Waste Generation 

In the following question, which also ties into the previous, participants were asked: How 

could Surrey support residents in reducing their overall household and workplace waste besides 

recycling? Participants responded as follows:  

• Three (18%) respondents would like “incentives such as rebates for reusable bags and tax 

breaks for reducing packaging waste.”  

• Two (12%) would prefer “working with manufacturers and retailers to reduce product 

and packaging,”  

• Two (12%) choose “waste reduction education strategies.”  

• Two (12%) respondents want “more support for waste-free businesses.”  

• One (6%) respondent would like to “expand recycling collection services in public 

places.” 

• One (6%) respondent would like “more guidelines to help reduce food waste.” 

• One (6%) respondent said, “a ban on junk mail.”  

• One (6%) respondent replied, “establish repair cafés, community exchange/swap meets.” 

• Two (12%) respondents commented as follows: 

i. “glass should be allowed back in the blue bin or give a bag for that,”  

ii. “all of the above” in reference to the provided statement options.  

Part of the design for working towards zero waste requires cities to increase their 

recycling rates, which is essential for minimizing “waste disposal costs and environmental and 
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climate impacts” (C40 Knowledge Hub, 2022). And some of the schemes that have been utilized 

by many cities working towards ZW include all of the above statements as per participant 

responses. For example, Surrey can boost material recovery rates by employing all the above 

statements. Other ways of increasing material recovery to achieve maximum diversion include: 

expanding the number of accepted materials in the city’s collection schemes by incorporating 

new accepted materials over time and pay-as-you-throw (PAYT) schemes, which incentivize the 

encouragement of effective waste separation and reduction at source by all waste generators 

(Connett, 2013; C40 Knowledge Hub, 2022).  

Waste Management System User Behaviour and Perspectives 

As part of the exploration of user behaviours and viewpoints relating to Surrey’s waste 

management approaches to gather feedback for the zero waste strategy, respondents were 

presented with a list of consumer and waste management behaviour and lifestyle modification 

choices. They were then asked to select an option that applies to them. Six or 35% of 

respondents were willing to shift from purchasing and using disposable products to long-term 

alternatives compared to five or 29% of respondents willing to waste less and eat more locally 

sourced food, and two or 12% of respondents willing to rethink their purchases by choosing 

products with less recyclable packaging. Of the remaining four or 24% of respondents, three are 

willing to: be mindful about purchases by reading the product information on labels; preplan 

their purchases of perishable items to prevent and minimize spoilage; do “all of the above” with 

respect to all the answer choices. The fourth commented, “none of the above. I bring my own 

bag and use a vacuum sealer, but my $ only goes so far & I’m not rich. We all know that 

recycling isn’t really ‘recycling; we’ve seen the barges come back. Better solutions before you 

ask people to buy in.” 
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Next, I asked participants for their perspectives on how much they agree with the 

following two statements using a rating scale with five answer options ranging between agree 

and disagree:  

1. The environment can recover on its own from human-caused problems; and 

2. I am willing to change or modify my lifestyle choices to prevent or reduce waste. 

A combined 10 or 63% of respondents disagreed that the environment could recover on its own 

from human-caused problems, and 14 or 88% of respondents are willing to change or modify 

their lifestyle choices to prevent or reduce waste. There was one non-response for each 

statement. 

Recycling Depots and Waste Haulers 

In this section, I asked participants’ opinions on two questions about recycling centres 

and waste haulers because of their respective roles as collection centers for recyclables and waste 

collectors in the waste management industry. In the following question, I asked participants if 

they would support comprehensive recycling drop-off services at all centres to streamline the 

process since recycling depots do not all offer the same services, which may inconvenience some 

residents. The more significant majority, 15 or 89% of respondents, were most likely or likely to 

support comprehensive recycling drop-off services at all centres to streamline the process. 

  Specific to waste haulers, respondents were asked if they would support bylaws requiring 

data collection and reporting on waste and recycling material collected by waste haulers. 

Twelve or 71% of respondents were very likely or likely to support bylaws requiring data 

collection and reporting on waste and recycling material collected by waste haulers.  

On Zero Waste 

The final section of the survey aimed to address the following research sub-questions, 

which were used in developing the survey questions to answer the overarching research question: 
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c) What are Surrey residents’ perspectives about zero waste?  

d) How informed are Surrey residents about the concept of zero waste and the city’s zero 

waste goals? 

e) How receptive/enthusiastic are Surrey residents about supporting the city’s zero waste 

goals? 

The transition to zero waste will necessitate individuals' collective participation and 

commitment to reduce their material consumption and unsustainable choices (Connett, 2013; 

Dale, 2018). Hence, I started this section with a question to test participants’ familiarity and 

understanding of what zero waste entails by asking them if they were familiar with the zero 

waste concept. Most participants, ten (59%), responded “yes,” while seven (41%) responded 

“no.” I enabled Survey Monkey’s skip-logic function for this question so that respondents who 

answered “no” automatically skipped the next question.  

In the follow-up for the 10 participants who answered “yes” to the previous question, and in 

keeping with: 

Research sub-question c). What are Surrey residents’ perspectives about zero waste?  

To understand residents’ perspectives about zero waste, I asked them to state “what zero 

waste meant” to them by selecting one of the options from the following list.  

• Prevent, reduce, reuse, and recycle waste in the broadest sense – Three (30%) 

respondents   

• Making lifestyle changes to minimize negative environmental impact – Two (20%) 

respondents 

• No waste incineration, no waste to a landfill – Two (20%) respondents  

• A set of principles for waste prevention – Two (20%) respondents 

• Nothing goes to waste – One (6%) respondent 
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In keeping with the section’s zero waste theme, participants were then asked to pick an 

option they most agreed with from the following statements: 

• Reuse products as many times as possible before discarding them. 

• Waste prevention. 

• Waste Reduction 

• Recycle/compost as much as possible. 

• Waste to landfill 

• Incinerate all waste 

Combined, all 17 or 100% of respondents agreed to recycle or compost as much as 

possible, prevent waste generation or reuse products as many times as possible before discarding 

them. There were no responses for waste reduction, waste to landfill or waste incineration. 

Regarding Surrey’s plans for a zero waste future, I asked participants if they knew of the 

city’s objectives of becoming a zero waste community? This question was in keeping with 

finding answers for:  

Research sub-question: d). How informed are Surrey residents about zero waste and 

the city’s zero waste goals?   

Five or 29% of respondents were aware of Surrey’s objectives of becoming a zero waste 

community compared to 12 or 71% of respondents who had no awareness. Regarding support for 

the city’s zero waste goals as per: 

Research sub-question e). How receptive/enthusiastic are Surrey residents about 

supporting the city’s zero waste plans?  

A combined 12 or 71% of respondents were most likely or likely to support the city’s 

zero waste objectives,  four (24%) were somewhat likely to support it, and one (6%) would not 

support it. Finally, I asked participants if they “would like to learn more about Surrey’s 



A ZERO WASTE STRATEGY FOR THE CITY OF SURREY                                          100 

 

  

proposed zero waste agenda.” Again, 12 (71%) respondents answered “yes;” three (18%) 

answered “no,” and two (12%) responded with the following comments:  

• “It should be personal – Surrey is too corrupt I’d be unlikely to believe or agree to  

whatever they put out” and “I am skeptical of city agendas.”  

• To me, recycling and zero waste should be a personal conviction.” Despite the “NO” 

responses and dissuading comments, most participants would like to learn more about Surrey’s 

proposed zero waste agenda (Figure 8). The answers to this final section of the zero waste 

survey were encouraging regarding getting resident support for Surrey’s zero waste strategy. The 

indication is that even with little or no information about the City’s zero waste proposal, most 

participant responses thus far suggest Surrey is on the right track in developing its zero waste 

strategy toward fulfilling its zero waste goals. (Please see Appendix C for the complete survey 

data).   

Figure 8. 

Most Participants would like to Learn more about Surrey’s Proposed ZW Agenda. 
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Chapter 8: Discussion 

This chapter begins with a discussion on one of Surrey’s stipulations for developing its 

proposed zero waste strategy (City of Surrey, 2019), which forms the topic for research Sub-

question f): What is the current state of Surrey’s waste management approach in comparison to 

existing federal, provincial and regional waste management initiatives and advancements? Also 

included in the analysis is how Surrey’s waste policies compare to other Canadian and 

international jurisdictions. The final aspects of the discussions focus on research sub-question  

g): What does zero waste entail, and how can Surrey fulfil the requirements for achieving such a 

goal? 

Research Sub-question f). How does Surrey’s solid waste management approach 

compare to existing federal, provincial and regional waste management initiatives and 

advancements? 

Comparing the current state of Surrey’s waste management systems to federal, provincial 

and regional initiatives” included an analysis of how its waste policies compare to other 

Canadian and international jurisdictions. A global perspective was necessary for gaining broader 

insights into the initiatives and policy reforms other jurisdictions have employed to make their 

waste management systems successful in conformity with zero waste principles relative to 

SDGs.  

Surrey’s Current Waste Management Programs, Services and Diversion Goals: Annex 

In December 2012, three months after unveiling its Rethink Waste (RW) program to 

maximize the diversion of organics from landfills, Surrey’s residential waste diversion levels 

increased from “52% to 70%” (DMG, 2012; Underwood & Lerner, 2012). As illustrated in 

Figure 9, Surrey has seen steady increases in diverting its residential waste volumes per capita 

since 1994. However, the municipality's most significant gains occurred after launching its RW 
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program (DMG, 2012). In particular, the diversion of its organic wastes from landfills 

substantially contributed to Surrey exceeding the Metro Vancouver regional goal of diverting 

70% of waste from landfills ahead of the estimated 2015 target date (DMG, 2012). 

Figure 9. 

Surrey Household Growth versus Waste Trends: 1994 -2015 (Source: Underwood & Lerner, 

2012). 

 

Surrey’s Biofuel Processing Facility 

As part of the city’s Rethink Waste program, Surrey constructed the city’s biofuel facility 

to process over “115,000 tonnes” of organic waste from homes and commercial establishments 

into biomethane to power the city’s waste collection trucks, produce compost for crops and 

landscaping along with a renewable energy source to power Surrey City Center’s energy system. 

The “$68-million facility,” which opened in March 2018, is expected to help Metro Vancouver 

achieve its regional goals under the integrated solid waste program producing an estimated 

“120,000 gigajoules of compressed natural gas and 45,000 tonnes of compost each year (Allan, 

2018; City of Surrey 2020a, p. 12). Other aspects of Surrey’s RW program include a “demolition 
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waste bylaw” to divert demolition waste from landfills with the conditional forfeiture of a 

“$5,000 security deposit” for non-compliance and the introduction of the packaging and paper 

product (PPP) extended producer responsibility program: a revision to the BC recycling 

regulation that holds PPP producers accountable for the lifecycle management of their products 

(City of Surrey 2020a, p. 12). 

Benefits of Surrey’s Rethink Waste Program   

Economic sustainability often comes with an upfront cost, above and beyond the status 

quo. For example, with the efficiency of its Rethink Waste collection program, Surrey is saving 

approximately $3 million annually over its previous weekly mixed waste collection program 

(DMG, 2012; Underwood & Lerner, 2012). The savings result from the city’s new weekly 

organics and alternating bi-weekly recycling and garbage collection schedule involving fewer 

trucks. These are trucks that Surrey additionally converted from petroleum-based fuel to 

compressed natural gas from organic waste, which is about 50% less expensive than fossil fuels. 

Thus, the conversion led to an estimated cost savings of $800,000 annually for Surrey—included 

as part of the city’s $3 million annual savings—and “23% fewer carbon emissions—from the 

Rethink Waste program (DMG, 2012). 

Another significant cost benefit for Surrey resulting from its Rethink Waste program is 

the reduction in tipping fees from diverting organic waste from landfills, which accounted for an 

estimated $1.5million annually in savings to the city (DMG, 2012). Typically, landfilled waste 

incurs charges by weight depending on the waste category in most Canadian municipalities. In 

Metro Vancouver, which includes Surrey, tipping fees for municipal garbage currently cost $117 

per tonne: an increase of $37 from $80 per tonne in 2015 (reduced from $109 to make MV 

competitive with other jurisdictions) and $107 per tonne in 2012 (Metro Vancouver, 2021; Metro 

Vancouver, 2015; DMG, 2012).  
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To date, Surrey’s Rethink Waste program continues to enhance the operational outcomes 

of the city’s solid waste management approaches. This includes average garbage to landfill  

reductions of approximately 43%; increased organic waste diversion of 81%, and a 6% increase 

in recyclables resulting in further annual CO2 emissions reductions of about 9,000 tonnes, which 

is equivalent to removing 1,700 fossil-fueled autos off the road every year (DMG, 2012). So, 

how does Surrey’s current waste management system, with its investments in the City’s current 

Rethink Waste program and biofuel processing facility, which converts organic waste to 

renewable natural gas to fuel the city’s fleet of CNG-powered waste collection and service trucks 

compare to federal, provincial and regional WM initiatives? 

Comparing Surrey’s Current WMSs to Federal and Provincial WM initiatives  

Compared to Surrey’s 70% diversion rate, which has been holding steady since 2012 

from 52% in the preceding years (City of Surrey, 2021; Underwood & Lerner, 2012), Canada’s 

solid waste generation increased by 4.8 million tonnes to 35.6 million tonnes between 2002 and 

2018 out of which 28% was diverted (Figure 10)  (ECCC, 2021; Yunis & Aliakbari 2021). The 

remaining 72% were disposed of through landfills and incineration facilities (ECCC, 2021; More 

Recycling, 2020; Yunis & Aliakbari, 2021). Because landfilling of MSW is common across 

Canada, there are presently about 2400 landfills of varying sizes in Canada (Giroux, 2014; 

Wilkins, 2017). By comparison, about 70 incinerators, including six WTE incinerators, are 

located in jurisdictions with significant forestry operations: BC, Ontario, Quebec, Alberta and 

New Brunswick, while an unknown number of smaller furnaces are used, for example, by 

resource exploration companies in remote locations (Giroux, 2014; NEB, 2016). 
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Figure 10. 

Canada’s Solid Waste Diversion, 2002-2018 (Source: Stats Can. 2021 as cited in Yunis & 

Aliakbari, 2021). 

 
Provincial Comparisons 

With increases from 33% in 2002 to 45% in 2018 province-wide, Nova Scotia led all 

provinces in waste diversion (ECCC, 2022). In contrast, Alberta had the lowest waste diversion, 

with 18%  from 19% during that period (ECCC, 2022). Provincial comparisons from least to 

most waste diversions between 2002 and 2018 indicate that Newfoundland and Labrador, 

Saskatchewan, Alberta and Manitoba diverted between 7% to less than 20% of solid waste 

(ECCC, 2022). Ontario and New Brunswick followed with less than 20% to 25% diversion for 

the same period, while Nova Scotia (NS), BC and Quebec diverted between 30 and 45% in the 

same period (ECCC, 2022). Although diversion and disposal data were not available for Prince 

Edward Island (PEI), Northwest Territories, Nunavut and the Yukon (the territories) in 2002, PEI 

reported the most significant diversion rate at 51% in 2018, while the territories reported 

approximately 25% for the same year (ECCC, 2022). 
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Figure 11. 

Provincial Comparison of SW Diversion: 2002 – 2018 (Source: ECCC, 2022). 

 

Waste Data Gaps and Inconsistencies 

In 2014, Manitoba and Quebec disposed of the most solid wastes in Canada based on 

their gross domestic products (GDP) at 18 and 16 tonnes per every $ 1 million, respectively 

(Ragan et al., 2018). Conversely, BC and Nova Scotia (NS) had the lowest disposal rates in 

proportion to their GDPs at 12 and 18 tonnes for every $1 million (Figure 11), correspondingly 

(Ragan et al., 2018). Despite a 40% increased diversion from landfills through recycling and 

composting between 2002 and 2016, the total amount of landfilled or incinerated solid wastes in 

Canada increased by 0.9 million tons or 4% for the same period (ECCC, 2020; Ragan et al., 

2018).  

Generally, Canada’s increased waste generation is attributed to factors such as the 

country’s level of economic activity, urbanization rate, rising income levels, consumers’ lifestyle  

choices, and consumption patterns (Kaza et al., 2018; Giroux, 2014; CBC, 2018).  
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However, other issues such as knowledge gaps, definitional variations in waste type, and 

composition data contribute to Canada’s waste management challenges (Ragan et al., 2018, p. 7). 

For instance, not all jurisdictions include “backyard composting” in their diversion data, while in 

other cases, as practiced in Quebec, sewage sludge is included in diverted waste data. In BC, 

some municipalities make no distinctions between diversion rates from single and multi-family 

residences, businesses and industry (Ragan et al., 2018, p. 7). Such prevalent variations in 

Canada’s waste management data, which result from issues such as the country’s lack of an 

adaptable nationwide framework of guidelines, standard definitions and comprehensive targeted 

approach to municipal solid waste, make it particularly challenging to assess correctly and 

compare the effectiveness and progress of waste management strategies across Canadian 

jurisdictions (Giroux, 2014; OECD, 2017; Ragan et al., 2018).  

Jurisdictional Diversion Targets Versus Performance 

In the absence of national standards and direct involvement at the federal level, provinces 

have taken the initiative to establish their own waste reduction goals, contributing to declines in 

regional waste disposal rates (Ragan et al., 2018). For example, as part of its Climate Action 

Plan, the Province of Ontario (ON) set an organics diversion target of 40% by 2025 and further 

reductions to 60% by 2035 (Ragan et al., 2018). In Quebec (QC), as part of a larger strategy to 

reduce the province’s 4.55 million tonnes of GHG emissions by 37.5% in 2030, the government 

allocated $1.2 billion over 10 years to divert 70% of the province’s organic waste through 

composting (Haigh et al., 2021; GOQ, 2021). And in BC, the province’s “CleanBC” climate 

action plan involving legislated GHG reduction targets 40% below 2007 levels in 2030, 60% in 

2040 and 80% in 2050 incorporates an ambitious target of 95% organic waste diversion from 

landfill to renewable energy in the same period (Peters et al., 2019). Still, despite their ongoing 
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efforts to divert more waste, provinces have been experiencing difficulty meeting their targets 

(Ragan et al., 2018).  

As a result, several provinces and municipalities have had to revise their waste disposal 

targets (Table 5). For example, Nova Scotia, with Canada’s lowest per capita disposal rate at 386 

kg, missed its 2015 target by 25%, and Ontario was compelled to set new lower targets in 2015 

when its 60% by 2008 diversion target lingered at 25% (Ragan et al., 2018). Similarly, 

Edmonton revised its original 90% by 2012 diversion target to a new 25-year goal (RCA, 2019; 

Ragan et al., 2018). As for the City of Vancouver, with 50% diversion by 2020, the city 

abandoned that goal after achieving 27% diversion in 2015 in favour of incinerating waste 

(Connett, 2013; Ragan et al., 2018). While it is unclear how much of an impact these revisions 

and abandonments will have on future diversion costs, waste management costs continue to 

increase (CCME, 2009; Connett, 2013; Ragan et al., 2018). This means that the more revisions 

are made because of missed diversion targets, the more waste will be generated and the more 

expensive it will be to manage these wastes in the targeted future. 
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Table 5. 

Provincial & Municipal Waste Management Targets vs. Performance (Adapted from Ragan et al., 2018) 

Prov./City WM Target Date 

Est. 

Performance Sources 

Alberta Reduce per capita landfill 

waste to 690kg by 2014  

2011 Landfilled rate was 

997kg in 2014 

Alberta Gov. 

(2011), Stats Can. 

(2018a) 

Edmonton Divert 90% residential 

waste by 2012 

2007 Diversion rate was 

36% in 2016 

City of Edmonton 

Newfoundland & 

Labrador (NL) 

Divert 50% waste by 2010 

from 2002 levels 

2002 Diversion rate was 

24% in 2015 

Gov. of NL 

(2002; 2007) 

Nova Scotia (NS) 50% diversion & per capita 

reduction to 300 kg by 

2015 

2007 2015 landfill rate 

was 380 kg per 

capita / Diversion 

was 43% in 2014 

Gov. of NS 

(2016), Stats. Can. 

(2014a) 

Ontario 60% waste diversion by 

2008 

Current target: Divert 30% 

MSW by 2020; 50% by 

2030, &  80% by 2050 

2004 

 

2017 

Diversion rate was 

25% in 2016. 

No data reported for 

current targets yet. 

Gov. of Ontario 

(2004; 2017; 

ECO, 2017) 

Quebec (Que) Reduce waste disposal 700 

kg per capita by 2015  

2011 Landfill rate was 685 

kg in 2015 

Gov. of Que. 

(2017a), Recyc-

Que. (2015) 

Saskatoon Divert 70% waste by 2023 2009 Diversion rate was 

22% in 2016 

City of Saskatoon, 

(2018a) 

Toronto (TO) Old target – Divert 70% 

waste by 2010  

Revised to 70% by 2026 

2007 

 

2016 

Diversion rate was 

52% in 2012 and 

53% in 2017 

HDR (2015); City 

of TO (2018) 

Vancouver (Van) Reduce waste disposal to 

50% by 2020 from 2008 

levels 

2012 Waste disposal 

reduction was 27% 

as of 2015  

City of Van. 

(2012; 2017) 

 

A Regional Comparison of Surrey’s Waste Management Systems  

Regional comparisons to Surrey’s solid waste management systems based on my findings 

upon review of the current literature revealed that, for example, Metro Vancouver, which 

adopted its zero waste challenge strategy in 2007 to achieve 70% diversion from landfills by 

2015, 80% diversion and a minimum of 10% reduction of waste per person by 2020 is far from 
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achieving that goal (Metro Vancouver, 2021). Still, Metro Vancouver is considered to have one 

of the best recycling rates at its current 64% compared to a North American average of 33.3% 

(Metro Vancouver, 2021). Certainly, Metro Vancouver’s placement at the top as one of North 

America’s best waste recyclers was not accidental, nor did it happen overnight. The regional 

districts’ rise to the top with 64% compared to North America’s average 33.3% can be attributed 

to a combination of factors, including the committed efforts of its communities and businesses to 

maximize the initiatives and priority actions of its integrated solid waste and resources 

management plan, zero waste challenge strategy and waste diversion policies (Metro Vancouver, 

2019).  

By reducing, reusing, and recycling, Metro Vancouver communities, have cut their per 

capita waste generation by “11% per person since 2010” (Metro Vancouver, 2019). Nonetheless, 

Metro Vancouver acknowledges that while its per capita annual waste generation of 490 kg is 

better than the Canadian average of almost 673 kgs, it is still higher than the global average of 

about 270 kgs, and it does not fit within the constraints of its zero waste strategy (Sevunts, 2019; 

Metro Vancouver, 2019). Consequently, Metro Vancouver must do more to fulfill its zero waste 

strategy targets. By year’s end in 2020, the latest year for which conclusive data for the 

integrated solid waste program was available, the regional district’s diversion rate was 64% 

(Figure 12) with a per capita disposal rate of 0.48 tonnes of solid wastes (Metro Vancouver, 

2020. p. 1). This data means that the projected 80 percent diversion rate by 2020—for which data 

has been impacted and incomparable to previous years' data due to the Covid-19 pandemic—has 

yet to be realized. Still, Metro Vancouver has been pressing along with new actions and 

strategies, including policy changes to enhance “transparency and accountability” for all waste 

service providers and stakeholders (Metro Vancouver, 2019).  
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Figure 12. 

Metro Vancouver Region Total Waste Disposal & Diversion 2020 (Source: MV, 2021). 

 

The new actions and policy changes, including a disposal ban on “non-food polystyrene 

packaging,” behaviour change campaigns and updates on business resource guides on the 

organics disposal bans, are modifications that Metro Vancouver believes are necessary for 

achieving its projected targets (Metro Vancouver, 2019). Still, at a pace that is behind schedule 

of its projected targets and behind Surrey at 70% diversion and 40% waste reductions ahead of 

regional targets (CSCR, 2016. p. 12), Metro Vancouver may benefit from emulating Surrey’s 

Canada-wide leadership role in spearheading the zero waste strategy endeavour for 

implementation across the Metro Vancouver regional district. Then again, the regional district, in 

collaboration with the federal and provincial governments, was instrumental in facilitating the 

relevant initiatives through the region’s integrated solid waste program leading up to Surrey’s 

current proposal for developing a zero waste strategy (Metro Vancouver, 2011).  
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Research Sub-question g). Given what zero waste entails, how can Surrey meet the 

requirements for achieving such a goal?* 

According to research on the subject, zero waste stimulates sustainable production and 

consumption, optimum recycling and resource recovery, and inhibits mass incineration and 

landfilling (Connett, 2013; Zaman, 2015; Pietzsch et al., 2017; Kaza et al., 2018). Implementing 

zero waste requires a transformational shift from the conventional waste disposal methods of 

landfilling, incinerating and exportation of all solid wastes to reducing, reusing, composting, or 

recycling according to the various waste types that contribute to municipal solid wastes (Kaza et 

al., 2018; Connett, 2013).  

Zero waste’s underlying principles and definitive objectives are to eliminate all waste and 

conservation of all resources through sustainable production and consumption, reuse through 

resource recovery, optimization of material flows and the prohibition of landfilling and 

incineration of all waste (Connett, 2013; Lehmann & Crocker, 2013; ZWIA, 2018). The zero 

waste approach envisions a “thriving society within nature’s resource constraints and its ability 

to assimilate waste (Lehmann & Crocker, 2013, p. xxiii).  

Zero waste is a “way of thinking, being and doing” that questions the notion that waste is 

unavoidable (Lehmann & Crocker, 2013, p. xxiii). Based on its stated principles and objectives, 

pursuing zero waste requires prioritizing human efforts to prevent waste generation. It entails 

designing waste out of products and production systems through “new designs for the 

environment” that motivate human behaviour towards reducing GHG emissions, “material 

consumption” and its resulting unsustainable wastes and overall “ecological footprint” (Lehmann 

& Crocker, 2013). However, in a world in which human progress and happiness are measured by 

the uncontrolled extraction and exploitation of natural resources for consumer goods to fuel our 
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economies, and “overconsumption are key drivers for unsustainability,” the structure of human 

societies may be the problem (Dale 2001, p. 73).  

Fulfilling the Requirements for Achieving Zero Waste.  

The question is, how can Surrey rise to the task of phasing out such practices toward 

fulfilling the objectives of Zero Waste Hierarchy (ZWH) 7.0? How can the city employ the ZWH 

principles to attain zero waste goals in a world with finite resources where throwaway products 

have become the norm? How can solid waste elimination be achieved in a culture which enables 

overconsumption because companies thrive when demand for their products increases in the 

name of economic growth? Answers to such enquiries are manifold and replete with different 

perspectives on the issue of resource exploitation and its resulting waste streams (Lehmann & 

Crocker, 2013).  

Nevertheless, research on the topic indicates that a shift to zero waste will require the 

efficient management of material flows towards “a new order of resource conservation” and 

intelligent systems and a modification of all human activity to within the earth’s carrying 

capacity to maintain the integrity of the ecosystem (Lehmann & Crocker 2013; Dhir, Newlands 

& Dyer, 2003, p. 385).  

A Strategic Zero Waste Framework for The City of Surrey  

For Surrey and other communities in pursuit of a zero waste to landfill strategy, the 

transition to zero waste in keeping with the literature on waste management as well as the 

guiding principles of zero waste generally includes developing a “strategic zero waste framework 

(SZWF)” (Zaman & Ahsan, 2020. pp. 155-6). The SZWF must be adapted to the community's 

waste management needs and profile to ensure its appropriateness for local conditions (Connett, 

2013; Zaman & Ahsan, 2020). Hence, in considering Surrey’s needs based on the city’s current 

waste management profile, which is structured on the region’s integrated solid waste 



A ZERO WASTE STRATEGY FOR THE CITY OF SURREY                                          114 

 

  

management system, as well as data from the literature, document and gap analyses conducted 

by this thesis, an SZWF implementation plan was developed to help the City fulfill its objectives 

of a zero waste strategy.  

Opportunities for Improvement Towards a Zero Waste Community 

Figure 13 shows Surrey’s current waste management system, which derives from Metro 

Vancouver’s integrated solid waste management system (MV, 2010).  

Figure 13. 

The 5 R Pollution Prevention Hierarchy Provides the Foundation for Surrey’s ISWRM WMS (Source: 

Gov. BC. n.d.). 

 

In conformity to BC’s mandated pollution prevention plan, Surrey’s integrated solid 

waste management system follows standards that are consistent with current provincial 

government policies along with the “internationally recognized 5R waste management 

hierarchy” whose objectives involve:  
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• Reducing waste at its source;  

• Maximizing materials and products reuse before disposal;  

• Recycling materials and products at their EOL;  

• Recovering materials and energy from the waste stream, and  

• Managing residuals in an environmentally sound manner (MV, 2010, p. 6; BCMOE, 

2016). 

The integrated solid waste management system, as illustrated in Figure 13, reveals 

residuals in the waste stream based on its 5R hierarchy. In compliance with this system’s 

standards, all 21 Metro Vancouver regional district members, including Surrey, landfill their 

residual waste after “material recycling and energy recovery” (MV, 2010, p. 27). And that is a 

fundamental concern in Surrey’s quest for zero waste status because the integrated solid waste 

management system is not conducive to conditions necessary for developing a zero waste 

community (ZWC). 

In contrast to Surrey’s ISWRMP, Figure 14 shows a zero waste to landfill model, which 

involves designing waste out of products and production systems through a closed-loop system 

of material flows, otherwise known as the cradle to cradle (C2C) design approach (Lehmann & 

Crocker, 2013; Zaman & Ahsan, 2018). In a C2C design approach, waste from one product is 

reused as inputs for other new products, thus, eliminating the need for incineration or landfilling 

residuals from the waste stream (Zaman & Ahsan, 2018). C2C is a “biometric approach to 

designing systems and products” whose wastes are either biodegradable and used as feedstock 

for biological applications or non-biodegradable industrial feedstock (Lehmann & Crocker, 

2013, p. 153).  
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Figure 14. 

A ZW to Landfill Model Involves Designing Waste out of Products and Production Systems Through a 

Closed-loop System of Material Flows (Source: ZWA. 2011). 

 
Providing a Foundation for Surrey’s Zero Waste Strategy Development  

Hence, Surrey’s development of a zero waste strategy must be founded on a “whole 

system approach” involving the City’s “infrastructure, population,” and governing systems, 

which constitute the main elements of a ZWC (Zaman & Ahsan, 2018, p. 5; Connett, 2013; 

Lehmann & Crocker, 2013). This means that by design, Surrey’s infrastructure and regulatory 

frameworks must guide manufacturers' and consumers' actions in transitioning the municipality 

to its zero waste objectives by supporting sustainable resource use without compromising human 

and environmental wellbeing (Connett, 2013; Lehmann & Crocker, 2013; Zaman & Ahsan, 

2018; ZWA. 2011). Such an approach will require the City’s  “designers,” manufacturers and 

citizens to work collaboratively towards maximizing resource efficiency and recovery by 

applying C2C design principles to maintain material circularity in the City (Zaman & Ahsan, 

2018, p. 67).  
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Maximizing Resource Recovery 

Surrey can improve its overall “environmental, social and economic” development and 

well-being by maximizing its resource recovery coupled with efficient waste management 

through zero waste (Zaman & Ahsan, 2018, p. 4). With this approach, the zero waste philosophy 

becomes a strategy for “transforming Surrey’s waste management systems towards a “circular 

economy (CE)” in which waste is designed out of resource “extraction, production and 

consumption” (MacArthur, 2013, as cited in Zaman & Ahsan, 2018 p. 4). This means that CEs 

are the basis for the ZW concept due to their “restorative and regenerative” systems that are 

designed to keep “materials” and commodities at their best “utility and value” always (Pope, 

2020 p. 167; Zaman & Ahsan, 2018). Three principles that underpin CEs, according to the Ellen 

Macarthur Foundation (2021, p. 20), involve: designing waste and pollution out of national 

economies to conserve natural resources; keeping products and materials in circulation to 

maximize the return on resources; shifting from our unsustainable linear economies to circularity 

to create the necessary conditions for regenerating our natural systems.  

The Circular Economy as a Policy Instrument for Sustaining Economies 

The circular economy model has been adopted as a “strategic policy” instrument for 

building sustainable, thriving economies by many countries and provinces, including China, EU 

communities, the UK and Ontario, mainly through enhancements to their recycling and recovery 

of materials (EMF, 2014; Ji et al., 2012, as cited in Zaman & Ahsan, 2018 p. 69). For example, 

China employed the circular economy model in 2002 to end the socio-ecological degradation 

that resulted from the country’s rapid economic development along with the consequences of its 

participation in the international waste trade (Wang et al., 2019; Wen et al., 2021; Zaman & 

Ahsan, 2018).  
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In the EU, the circular economy model was adopted as a guiding principle in 2015 to 

improve “resource management, industrial growth and sustainable production and consumption” 

across its 27 member countries (Condamine et al., nd, p. 19). Soon after the EU, UK’s 

government committed to the CE model through a revised legislative framework to keep 

materials in circulation for extended periods, extract maximum value from them, reduce waste 

and foster resource efficiency (Her Majesty’s Government, 2018).   

Figure 15. 

The Framework for Ontario's Circular Economy Strategy (Source: OMECC, 2017). 

 
And in 2016, Ontario announced its “Waste-free Ontario Act,” encompassing the 

“Resource Recovery and Circular Economy Act” and the “Waste Diversion Transition Act” 

(OMECC, 2017, p. 3). Together, the legislations, which make businesses responsible for their 

end-of-life products and packaging, aim to “tackle waste generation” by improving “resource 

recovery” with a circular economy vision, zero waste and zero GHG goals (OMECC, 2017, p. 3). 

Such examples, as illustrated in Figure 15, highlight the need for regulatory reform policies and 

“economic drivers” to foster a shift from the unsustainable linear economic system (Zaman & 
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Ahsan, 2018, p. 69), which is founded on the production and consumption of goods to a CE 

capable of supporting zero waste principles and objectives (Doppelt, 2012: Newton, 2018, p 76). 

A Proposed Zero Waste Strategy for the City of Surrey 

Based on the understanding of the literature in keeping with this thesis's findings and 

objectives and considering Surrey’s requirements for developing a zero waste strategy, a 

framework of zero waste strategies is proposed next. The proposed strategies are presented as 

guidelines to help Surrey fulfill its zero waste to landfill objectives with the collaboration of its 

residents and stakeholders, including business organizations and member municipalities of the 

Metro Vancouver Regional District. While the strategies are themed according to Surrey’s 

stipulated deliverables, they are predicated on the identified gaps and in line with the categorical 

descriptions used for designing the online survey and arranged in keeping with the ordered 

structure of ZWH 7.0.  

Preventing Waste Generation 

According to Zaman & Ahsan (2018, p. 148), many municipalities set zero waste 

objectives toward diverting waste from landfills. However, that approach may not fulfill the 

requirements for achieving “long-term goals” without innovatively designing waste out of our 

communities and all activities of daily living, such as our lifestyle choices, industrial processes 

and consumption patterns. This means that in dealing with the contributory factors of waste 

generation as per ZWH 7.0 (ZWIA, 2018), Surrey must take the necessary steps to prevent waste 

generation in the city. The process begins with setting a graduated zero waste to landfill and 

incinerator intention or goal with specific targets and timelines to fulfill each objective. Setting a 

goal toward prohibiting waste disposal will eventually phase out residual wastes that 

 cannot be recycled or composted (ZWIA, 2018). The importance of goal-setting in undertaking 

such a public good cannot be understated. However, informing, educating and seeking the 
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public’s commitment and input in the undertaking is just as critical and cannot be minimized 

(Connett, 2013).  

This strategy conforms with the final level of section three of the Zero Waste Hierarchy 

7.0, which deters waste management approaches that preclude material recovery with high 

ecological impacts such as waste incineration for energy (Zero Waste Canada, 2019). It also 

supports the removal of policies and systems that promote the “destructive disposal of organics 

and recyclables,” as well as the prohibition of waste incineration and adverse “residuals” in 

manufactured materials and products (Zero Waste Europe, 2020; ZWC, 2019). Here, the zero 

waste lesson is that any waste management approaches that support the continued production of 

waste undermine the transition to zero waste and are unacceptable (Zero Waste, 2020). 

Deterring Non-compliance with Waste Disposal Guidelines at Source 

Another measure that Surrey can take to control its waste generation better is to modify 

source separation by enhancing it with additional waste categories such as glass and electronic 

waste for residential curbside collection once monthly. This will help prevent accidental or 

intentional discarding of wastes in the wrong bins and avoid contamination of recyclables. For 

example, Germany’s efficient recycling system utilizes six different coloured waste collection 

bins matched to six waste types to ensure that waste is not placed in the wrong bins to prevent 

contamination of recyclables (Bravo, 2021; Lehmann & Crocker, 2013). Besides its robust waste 

legislation with penalties of up to 2,500 euros for non-compliance infractions, Germany’s 

efficient and successful recycling system is partly due to the active participation of residents who 

are tasked with ensuring that wastes are not contaminated or placed in the wrong bins (Bravo, 

2021). 
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Discarding Wastes in the Wrong Waste Bin  

  One of the significant problems for waste management is the continued disposal of waste 

in the wrong waste bin. While this issue has caught Surrey’s attention, according to a report by 

its Engineering Department, which is “seeking Council approval to introduce fines towards 

reducing contamination in the city’s recycling stream” (City of Surrey, 2021), educating 

residents about their waste management obligations may yield better results. For example, 

bringing awareness to residents about Surrey’s waste management bylaws is one of the best 

places to start. This is important because, as a Surrey resident for over 20 years, I had no 

awareness of Surrey’s waste management bylaws until I began work on this thesis. The City of 

Surrey cannot expect residents to know what is expected of them without educating and 

communicating what is required of its people to be exemplary citizens of the city.  

Establish a Pay-as-You-Throw System 

Like most Canadian jurisdictions, Surrey charges residents a flat fee for garbage disposal 

as part of their annual property taxes, regardless of how much waste they produce (Monahan, 

2018). However, studies indicate that the actual costs of residential waste management services 

are usually not revealed to residents but conflated with other municipal services such as policing 

costs (Kelleher et al., 2005; Monahan, 2018). The result is a lack of incentives for residents to 

prevent or reduce waste generation (Kelleher et al., 2005). Employing pricing mechanisms such 

as pay-as-you-throw (PAYT) systems for residential waste management have been proven to 

help reduce solid waste by up to 38% while increasing recycling by as much as 40% (Kelleher et 

al., 2005: Roseland, 2012; Connett,2013).  

According to Connett (2013), PAYT is a “powerful incentive” for maximizing waste 

diversion by making residents accountable for excess and residual waste (p. 30). For example, in 

jurisdictions such as Villafranca d’ Asti in the province of Piedmont, Italy, implementing the 
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PAYT system has led to significant waste diversions of up to 85% from 70% (Connett, 2013). 

Similarly, PAYT programs in some US jurisdictions have led to diversions of up to 8.5 million 

tons of waste from landfills annually (Skumatz & Freeman, 2006, as cited in Roseland, 2006). 

And in Stratford, Ontario, residents generated 35% less waste and recycled 62% more after 

instituting the PAYT program (Kelleher et al., 2005).  

Implementing PAYT policies is not always popular with taxpayers who argue that they 

are already paying for the service through local municipal taxes (Monahan, 2018). However, 

Surrey can institute a waste quota system whereby acceptable waste quantities are determined by 

family size, as suggested by Connett (2013) and exemplified by the City of Beaconsfield’s waste 

management system (City of Beaconsfield, nd; Trudeau & Giroux, 2019). With such a PAYT 

program, Surrey families or residents who generate waste over the established quotas incur a fee, 

whereas residents generating less waste receive tax rebates (Connett, 2013). As for the likelihood 

of the PAYT program engendering an increase in illegal dumping activities, Surrey can keep that 

in check by combining the program with rigorous enforcement of dumping by-laws (Monahan 

2018). Establishing economic incentives encourages source separation and reduction behaviours 

by inducing the cyclical use of products and materials while disincentivizing overconsumption of 

goods from unsustainable lifestyle choices (Conant & Allen, 2015: ZWIA, 2018). 

User Obstacles and Perspectives of Current WM Approaches 

When I asked participants to identify possible obstacles preventing them from recycling 

materials and waste in the online zero waste survey, over 59% of respondents cited a lack of the 

following: knowledge about available recycling programs; education about recycling programs; 

effort and time to separate the materials for recycling, as well as the lack of space for recycling 

bins and storage. Given its size, my sample may not have been representative of Surrey. Still, in 

qualitative research, the “rich understanding” of a phenomenon from a few is typically 
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considered more significant than the representative numbers of many (O’Leary, 2017, p. 206). 

Therefore, 59% of the population experiencing these many preventable obstacles hindering their 

efforts to comply with the city’s waste bylaws is an issue that cannot be discounted. Certainly, 

not with Surrey’s intended goal of working towards zero waste.  

Ensuring Recycling Accessibility  

Recycling requires considerable effort because of the work involved in cleaning, sorting 

and storing the waste until collection. Thus, residents’ recycling behaviours may be influenced 

by any number of prevailing inconveniences such as the amount of effort or difficulty involved, 

lack of storage space, and lack of access to recycling programs, information or education 

(Boldero, 1995). Surrey can circumvent such recycling obstacles by ensuring residents are well 

informed by providing a reference list of recyclables that can be fastened to the bin 

complemented by the city’s online “waste wizard” (City of Surrey, 2021).  

Surrey can also make recycling convenient by providing more accessible decentralized 

recycling locations, especially in multi-family residential townhomes and high-traffic public 

spaces such as sports complexes (Szaky, 2019). Still, regardless of how much access to recycling 

“solutions” residents are given, participation will decline without effective public awareness 

campaigns about the city’s various waste management programs and options (Szaky, 2019; 

Zaman & Ahsan, 2018). Again, while education to increase public knowledge about available 

recycling programs is essential, it must be done in conjunction with explaining the policies and 

“benefits of waste separation and recycling” to the understanding of all residents (Lehman & 

Crocker 2013, p. 314). Responses to this survey question elucidate how important it is for the 

City of Surrey to consult with its residents to understand their challenges and concerns and 

obtain their feedback for integration into the zero waste to landfill design. 
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Establishing Community-wide Waste Reduction Strategies  

Some of the ways Surrey can support its residents and businesses to reduce their overall 

household and workplace waste include: 

• Working with manufacturers and retailers to reduce packaging waste by modifying 

packaging design to meet product requirements while minimizing its environmental, 

social and economic impacts. 

• Providing educational strategies to residents, businesses and all stakeholders on how they 

can reduce their waste generation at source;  

• Providing more support and incentives in the form of tax breaks for waste-free 

businesses;  

• Providing educational guidelines to help residents and businesses reduce food waste; 

• Prohibiting printed junk mail, and  

• Fostering social capital in product and material reuse and maintenance by supporting the 

establishment of repair cafés, community exchange, and swap meets to extend the life of 

products in use. 

The City of Surrey can increase material recovery rates by employing all or any of the 

above combinations. Other ways of increasing material recovery to achieve maximum diversion 

include: expanding the number of accepted materials in their collection schemes by incorporating 

new materials over time (Connett, 2013; C40 Knowledge Hub, 2022), and introducing bylaws 

prohibiting grocery chains and supermarkets from disposing of their unsold products, which can 

otherwise be donated to the needy through public charities as exemplified by the US Good 

Samaritan Food Donation Act and France’s unsold food laws (Eubanks, 2018; Mourad, 2015).  
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Recycling Depots and Waste Haulers 

  As collection centers for recyclables and waste collectors in the waste management 

industry, respectively, recycling facilities and waste haulers play a crucial role in the sound 

operation of Surrey’s waste management systems. However, the services they provide for the 

community could be further enhanced by: 

• Establishing comprehensive one-stop material and recycling drop-off services at all 

centres to streamline the process, provide convenient access for residents, and reduce the 

pollution from driving to various drop-off locations. 

• Instituting bylaws requiring data collection and reporting on waste and recycling material 

collected by waste haulers to contribute to Surrey’s establishment of a waste management 

“collection and reporting” database to inform the city’s zero waste progress and 

opportunities for improvement annually (Zaman & Ahsan, 2018 p. 157).  

On Zero Waste 

Surrey’s transition to zero waste will require collective participation and commitment 

from all residents and stakeholders to reduce their material consumption by modifying their 

unsustainable lifestyle choices. The City of Surrey can obtain resident and stakeholder support 

for zero waste by informing their’ perspectives about the plan through public information and 

education campaigns. 

Providing Support Strategies for Behaviour Modification  

The online survey also found that 88% of respondents are willing to change or modify 

their lifestyle choices to prevent or reduce waste. While the significance of this finding indicates 

overwhelming support for Surrey’s waste management aspirations, preparation is vital for 

ensuring that residents are fully informed about every aspect of the city’s well-intentioned zero 

waste goal. Conant & Allen (2015) propose holding public discussions about the zero waste 
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objectives and plans for achieving them. Also, involving material recyclers and others in the 

waste management field can deepen the conversation and help brainstorm best practice 

enhancements to the overall zero waste project (Conant & Allen, 2015). “Proactive Support 

strategies” to help residents and organizations who may require such assistance adapt to the 

changes and new requirements must also be provided by Surrey (Zaman & Ahsan, 2018, p. 156).    

Exploring Extended Producer Responsibility Strategies and Updating Waste 

Management Bylaws 

Surrey must also explore innovative strategies in which extended producer responsibility 

(EPR) policies and programs can be improved to ensure the efficient management of the city’s 

industrial and retail sectors are in line with zero waste principles, hierarchy and goals. Also, 

Surrey’s current waste management “Regulations and Charges Bylaws,” which date back to 

2015 (City of Surrey, 2015), need to be updated annually to reflect the changing times and 

communicate any systemic enhancements or modifications to residents. 

Other Opportunities for Enhancing Surrey’s Waste Diversion  

In addition to the thesis findings, the following opportunity was identified to enhance 

further Surrey’s overall waste diversion towards achieving the city’s zero waste goals. The 

identified opportunities involve:  

Establishing Sustainability Departments to Superintend Business Operations 

I propose the establishment of a sustainability department (if the city does not already 

have one) to superintend the operations of all businesses, institutions and new construction to 

ensure their alignment with Surrey’s Sustainability Charter 2.0 and principles of Zero Waste 

Hierarchy 7.0 (ZWIA, 2018). The idea for this proposition is predicated on the principle that we 

have our priorities in the wrong order. Because instead of our environmental conditions 

informing how business is conducted, business has been dictating how we manage the 
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environment without much regard to its impacts on the sustainability of human and natural 

systems.  

This conventional approach to managing our businesses and institutions, which 

continuously ignores the fact that our uncontrolled exploitation of natural resources to feed our 

increasing appetites for consumer goods and the resulting disposal of its unsustainable waste 

contradicts the fundamental principles of sustainable development, will deter any progress in our 

quest for sustainable waste management solutions. Hence, the proposal for a sustainability 

department to ensure businesses, organizations, and institutions contribute to Surrey’s success in 

achieving its zero waste goals. To that end, this thesis proposes the following: 

• The City of Surrey must explore environmental management systems such as ISO 

14000/14001 to inform the required revisions to its current business bylaws and conform 

to its zero waste objectives, SC 2.0 (City of Surrey, 2020a) and ZWH 7.0 (ZWIA, 2018). 

• The application for new business licences must include new provisions for sustainability 

training and education offered by Surrey as a condition for operating a business in the 

city. These provisions must be applied to all new ventures, including new construction 

and major renovations in the city—to be determined by the COS according to the city’s 

SC 2.0 (City of Surrey, 2020a), ZW objectives and principles of ZWH 7.0 (ZWIA, 2018).  

• Existing businesses and organizations must also receive similar sustainability training as 

a condition for renewing their business licences in conformity with the new sustainability 

provisions. 

• All City of Surrey public and educational institutions must also comply with the new 

provisions—subject to what the city deems appropriate relative to its SC 2.0 (City of 

Surrey, 2020a) and ZWH 7.0 (ZWIA, 2018). 
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It is hoped that implementing such initiatives will ensure some standardization and 

consistency of the major waste types across all city sectors, which will contribute to the sound 

operation of the city’s proposed zero waste system. 

Designing the Different Stages of the Proposed Zero Waste System   

A compiled outline of some best practice phase-by-phase approaches for carrying out the 

proposed zero waste strategy, adapted from various sources, is presented in (Table 6). The stages 

of the proposed strategies begin with evaluating the prevailing conditions of Surrey’s current 

waste management systems after committing to a zero waste goal (Zaman & Ahsan, 2018). This 

comprehensive preliminary step is essential for determining the performance of the waste 

management system. It involves conducting a “waste characterization” and gap analysis (as was 

done in this thesis) to help identify any issues of the current system that may hinder the zero 

waste process (Zaman & Ahsan, 2018).  
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Table 6.  

Modelling the Different Stages of the Proposed zero waste System. 

Stages Actions to take 

Pre-evaluation Declare an Intention to Commit to ZW Goal 

• Confirm ZW's commitment and goal by publicizing it through a 

“preliminary public consultation” with city residents and stakeholders, 

including WM and ZW subject matter specialists.  

 

Evaluation Establish ZW Evaluation, Monitoring, Support Systems and Roadmap 

• Establish a ZW review and advisory committee consisting of resident 

and stakeholder representatives and “empower” public service officials 

with ZW training   

• Conduct data, waste characterization/waste stream and gap analyses  

• Establish a roadmap of short and long-term goals, including the main 

steps that will be taken to achieve the ZW targets  

Implementation Waste Prevention Education and Supporting Initiatives 

• Establish waste education and awareness training for residents and 

stakeholders, which includes a transformative understanding of waste  

• Improve curbside collection systems by making them convenient to 

increase diversion from landfill and incineration 

• Establish responsible shopping; collaborative consumption; packaging-

free stores 

• Establish reuse and repair centers to encourage product reuse and 

repair and extend the lifecycle of products 

• Establish C2C  product design  

• Establish economic incentives: EPR; PAYT, and deposit return 

programs   

• Decentralize recycling centers 

• Improve source reduction 

• Inhibit mass incineration 

• Standardize waste data 

• Conduct ZW research to identify problematic materials and products in 

residuals 

Post-evaluation Whole System and Residual Waste Analysis for Feedback and System 

Improvement 

• Conduct performance evaluation and use the data to improve system 

performance by: sharing the data with “businesses and industry” to 

inform better product design to meet ZW waste requirements 

(Adapted from: Conant & Allen 2015, p . 33; Condamine et al., n.d. pp. 14-16; 

Zaman & Ahsan, 2018, p. 159) 
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Following the preliminary evaluations of the existing WMS, the proposed strategic zero 

waste framework (SZWF) must be gradually implemented according to a schedule of short and 

long-term goals (Conant & Allen 2015; Condamine et al., n.d.; Zaman & Ahsan, 2018). In 

addition, the zero waste system must be evaluated after the strategies have been implemented to 

ensure the system’s performance is consistent with the ZW hierarchy and principles (Zaman & 

Ahsan, 2018; ZWIA, 2018).  

Chapter 9: Conclusion 

In general, the issue of waste management tends to be very complicated given its many 

influences, including global supply chains, human behaviour, environmental, social and 

economic factors. And the findings of this thesis, which explored “measures to improve the City 

of Surrey’s current SW management approaches within consistent levels of its objective of 

achieving a zero waste to landfill economy,” confirm that reality. According to this thesis’s 

findings, the complicated nature of unsustainable waste management is not only manifest in 

developing countries. It is also evident in developed countries such as Canada with the financial 

and technical means to address the issue permanently but deficient in initiatives to take the 

required action for permanent nationwide solutions. While this statement may be factual and 

inexcusable given Canada’s elevated status on the world stage, this thesis indicates otherwise. 

This thesis’s conclusions suggest that sustainable long-term solutions for MSW may be 

unachievable without the collective participation of all citizens, industry, and governments to 

modify our lifestyle choices and waste management practices to prevent further environmental, 

social and economic costs. This study’s significance is underscored by the severity of the 

inherent complications of Canadian municipal solid waste management systems, with 

implications for improvements across the country’s various jurisdictions.  
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Upon exploring current waste management industry trends for adaptation to Surrey’s 

proposed zero waste objectives, several opportunities were identified that might be customized to 

improve the WMSs of other Canadian jurisdictions. With three in four (73%) Canadians 

currently living in urban centres, the Canadian population is becoming increasingly urbanized 

(Statistics Canada, 2022). This means that cities will continue to be the hub for the bulk of 

current and future global economic and social activities, which will result in an increasing 

demand for natural resources and opportunities for economic development. Consequently, how 

cities adapt their infrastructures to manage their available resources will determine the general 

well-being of their population. Hence, Surrey’s quest for a zero waste system is not only timely 

but a worthy investment in the future well-being of the city, whose population is projected to 

increase from 2020 estimates of more than 580,000 residents to over 880,000 by 2051 (City of 

Surrey, 2022).  

Besides Surrey’s impressive 70% diversion from landfills since launching its Rethink 

Waste program, the city’s zero waste proposal will be an excellent example of a sustainable 

waste management model worthy of emulation by other Canadian Municipalities for many good 

reasons. For one, the debate over how to alleviate feeding our economic systems and its resulting 

wastes with our voracious appetites for consumer goods allows us to explore the benefits of the 

zero waste concept. For years, concerns about the wasteful and destructive nature of human 

consumer culture have led some interdisciplinary teams and subject matter experts to draw 

attention to the issue through educational materials focusing on the imperative of switching to 

sustainable lifestyle choices (Lehman & Crocker 2013). For example, disciplines in “ecological 

economics, industrial ecology and resource recovery” all form part of a growing body of an 

interdisciplinary group of industry and academic experts who are working towards breaking 
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down the boundaries of human acquisitive culture (Papanek, 1995; Wackernagel & Rees, 1996; 

Rees, 2002; and others, as cited in Lehman & Crocker 2013, p. 385).  

The zero waste concept also advocates for an end to our consumerist culture.  

However, what sets it apart from other disciplines within its group is the concepts’ focus on 

waste prevention and preservation of natural resources through sustainable production and 

consumption, material reuse, resource recovery and optimization of material flows (ZWIA, 

2018). By my estimation, zero waste requires the collective elements of all the other disciplines 

within its group to succeed. In other words, achieving zero waste requires the combined elements 

of sustainable development, ecological economics, industrial ecology, material recovery, CE, 

and a host of other disciplines to be successful.  

This means that by design, the imperative for achieving zero waste must also include 

integrating its concepts into the basic education or curriculum structure of specialists, including 

governance and legislation, city planning, project management, systems analysts, product 

designers, “architects and builders” and many more (Lehman & Crocker 2013, p. 386). Such an 

approach will ensure that waste is designed out of the frameworks of all our systems and 

infrastructure into the future, but most importantly, human behaviour change from our lifestyle 

choices of material acquisition will be critical.   

Redesigning Urban Landscapes for Zero Waste 

According to Lehmann and Crocker (2013, p. xxiii), “design and human behaviours” are 

interconnected. The two lecturers from South Australia University who co-edited “Designing for 

zero waste: Consumption, Technologies and the Built Environment” acknowledge that one of the 

conceptual underpinnings of the design of our products and built environments is that they are 

inextricably linked to human behaviours of materialistic indulgences (Lehmann & Crocker, 

2013). That is why for example, our poorly designed products result in waste generation at the 
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beginning (extracting raw materials and manufacturing) and end stages of a product’s lifecycle 

(Connett, 2013; Lehmann & Crocker, 2013). Ultimately, because human patterns of design, 

production and consumption are generally responsible for generating unsustainable waste, 

Surrey’s transition to zero waste will require all stakeholders' collective participation and 

commitment to reduce their material consumption and unsustainable lifestyle choices (Connett, 

2013; Dale, 2018). It means that Surrey businesses will have to change the linear nature of their 

industrial systems to a cyclical system so that industrial wastes, for example, are reused as 

energy or raw materials for another product or process (Connett, 2013).  

The City of Surrey’s transition to zero waste will also require incentives for fuel-efficient 

alternative technologies, a toxic chemical prohibition, and strategies to protect endangered 

species (Dale, 2018). Instituting zero waste challenges us to redesign our products, communities 

and behaviours so that our lifestyles, including our businesses, economies, built environments 

and technologies, do not interfere with nature’s inherent ability to sustain all life (Connett, 2013; 

Boehnert, 2013). Redesigning human communities requires realigning human values within the 

ecosystem's ability to sustain all life. It means optimizing the design of our built environments so 

that it “influences human behaviour” towards an overall reduction of human consumption 

patterns and our “ecological footprint” (Lehmann & Crocker 2013, p. xxv).  

Questions for Future Research 

Achieving zero waste is possible but will require modifying our wasteful consumerist 

values and practices to a lifestyle that aligns our values with more sustainable ones, many of 

which have been suggested or described to some extent in this work. In my estimation, these 

modifications will require us to ask more pertinent and profound questions in our discussions 

about the types of shifts to our current systems needed for creating flourishing and “desirable” 

communities into the future for all life (Wahl, 2016, p. 27). When we ask those relevant and 
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profound questions about our values, we begin to question our alliances with those “dangerous 

ideologies” that we continue to live by to the detriment of the same resources that sustain us 

(Wahl, 2016, p. 28). Questioning those values that no longer serve us is one of the necessary first 

steps toward our collective transition to a regenerative way of life (Wahl, 2016).  

They include, for instance, questioning the linear nature of our industrial systems and 

how they can be modified to a cyclical system whereby wastes are reused as energy or raw 

materials for other products and processes in line with the zero waste concept (McDonough & 

Braungart, 2002; see also Benyus, 2002). Also, in light of the complicated nature of the waste 

management issues that this thesis has identified, other equally critical questions worthy of 

further research include: How can Surrey businesses and organizations respond to the changing 

policies and rising waste management costs? How can Surrey work with its stakeholders to 

design for circularity within its jurisdiction? What if some of these stakeholders are 

multinationals outside Surrey’s or Canada’s jurisdiction? These are some of the relevant and 

appropriate questions that can be explored for a more comprehensive design for a zero waste 

strategy and circular economy for the City of Surrey.   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



A ZERO WASTE STRATEGY FOR THE CITY OF SURREY                                          135 

 

  

References 

Abedini, A. R., Atwater, J. W., & Fu, G. Y. (2012). Effect of recycling activities on the heating  

value of solid waste: case study of the Greater Vancouver Regional District (Metro 

Vancouver). Waste Management & Research, 30(8), 839–848.  

https://doi.org/10.1177/0734242X12448516   

Adams, B. (2009). Green development: Environment and sustainability in a developing world.  

(3rd ed.). New York, NY: Routledge Books. 

Ádám, B., Göen, T., Scheepers, P. T., Adliene, D., Batinic, B., Budnik, L. T., ... & Au, W. W.  

(2021). From inequitable to sustainable e-waste processing for reduction of impact on 

human health and the environment. Environmental Research, 194, 110728. 

https://www.sciencedirect.com/science/article/pii/S0013935121000220 

Affolderbach, J., & Schulz, C. (2017). Positioning Vancouver through urban sustainability  

strategies? The greenest city 2020 action plan. Journal of cleaner production, 164, 676-

685. https://hull-repository.worktribe.com/preview/905297/2018-06-

29%2015326%20Affolderbach.pdf  

Agyeman, J., & Angus, B. (2003). The role of civic environmentalism in the pursuit of  

sustainable communities. Journal of Environmental Planning and Management, 46(3), 

345-363. 

https://www.researchgate.net/publication/227619572_The_Role_of_Civic_Environmenta

lism_in_thePursuit_of_Sustainable_Communities 

Albrecht, H. (2015). The management of municipal solid waste and industrial materials: Report  

of the Standing Committee on Environment and Sustainable Development. House of 

Commons Chambre des Communes, Canada, 2015. 

https://doi.org/10.1177/0734242X12448516
https://www.sciencedirect.com/science/article/pii/S0013935121000220
https://hull-repository.worktribe.com/preview/905297/2018-06-29%2015326%20Affolderbach.pdf
https://hull-repository.worktribe.com/preview/905297/2018-06-29%2015326%20Affolderbach.pdf
https://www.researchgate.net/publication/227619572_The_Role_of_Civic_Environmentalism_in_thePursuit_of_Sustainable_Communities
https://www.researchgate.net/publication/227619572_The_Role_of_Civic_Environmentalism_in_thePursuit_of_Sustainable_Communities


A ZERO WASTE STRATEGY FOR THE CITY OF SURREY                                          136 

 

  

https://www.ourcommons.ca/Content/Committee/412/ENVI/Reports/RP6836954/envirp0

8/envirp08-e.pdf 

Allan. L., (2018). BC city using biofuel to power waste management system. Canadian Biomass. 

 https://www.canadianbiomassmagazine.ca/fuelling-waste-collection-6842/ 

Alexander, M. (2019). What is a gap analysis? Uncovering the missing links to successful  

performance. https://www.cio.com/article/220377/what-is-gap-analysis-uncovering-the-

missing-links-to-successful-performance.html 

Alliance to End Plastic Waste (The Alliance) (2021). Alaminos, The Philippines in Could these  

be the first Zero waste cities? https://endplasticwaste.org/en/our-stories/could-these-be-

the-first-zero-waste-cities 

American Psychological Association. (2020). Publication Manual of the American  

Psychological Association (7th ed.). https://doi.org/10.1037/0000165-000 

Andersson, K. P., & Ostrom, E. (2008). Analyzing decentralized resource regimes from a  

polycentric perspective. Policy Sciences, 41(1), 71-93. https://doi.org/10.1007/s11077-

007-9055-6 

Arnold, J. (2019). Extended Producer Responsibility in Canada. Smart Prosperity Institute. 

https://institute.smartprosperity.ca/sites/default/files/eprprogramsincanadaresearchpaper.p

df 

Arushanyan, Y., Björklund, A., Eriksson, O., Finnveden, G., Ljunggren Söderman, M.,  

Sundqvist, J. O., & Stenmarck, Å. (2017). Environmental assessment of possible future 

waste management scenarios. Energies, 10(2), 247. 

https://pdfs.semanticscholar.org/9036/dccdb2397369f0efaaf2c501a33de0b60cb7.pdf  

Bailey, I. (2003) New Environmental Policy Instruments in the European Union: Politics, 

https://www.ourcommons.ca/Content/Committee/412/ENVI/Reports/RP6836954/envirp08/envirp08-e.pdf
https://www.ourcommons.ca/Content/Committee/412/ENVI/Reports/RP6836954/envirp08/envirp08-e.pdf
https://www.canadianbiomassmagazine.ca/fuelling-waste-collection-6842/
https://www.cio.com/article/220377/what-is-gap-analysis-uncovering-the-missing-links-to-successful-performance.html
https://www.cio.com/article/220377/what-is-gap-analysis-uncovering-the-missing-links-to-successful-performance.html
https://endplasticwaste.org/en/our-stories/could-these-be-the-first-zero-waste-cities
https://endplasticwaste.org/en/our-stories/could-these-be-the-first-zero-waste-cities
https://doi.org/10.1037/0000165-000
https://doi.org/10.1007/s11077-007-9055-6
https://doi.org/10.1007/s11077-007-9055-6
https://institute.smartprosperity.ca/sites/default/files/eprprogramsincanadaresearchpaper.pdf
https://institute.smartprosperity.ca/sites/default/files/eprprogramsincanadaresearchpaper.pdf


A ZERO WASTE STRATEGY FOR THE CITY OF SURREY                                          137 

 

  

Economics, and the Implementation of the Packaging Waste Directive. Aldershot: 

Ashgate. 

Baker, F. (2019). A sustainable approach to the governance of waste management. WIT  

Transactions on Ecology and the Environment, 231, 65-74. 

https://www.witpress.com/Secure/elibrary/papers/WM18/WM18007FU1.pdf 

Bakker, K., & Cook, C. (2011). Water governance in Canada: Innovation and fragmentation.  

Water Resources Development, 27(02), 275-289. 

https://www.researchgate.net/publication/233115204_Water_Governance_in_Canada_In

novation_and_Fragmentation 

BC Ministry of Environment (BCMOE), (2016). A Guide to Solid Waste Management Planning.  

 https://www2.gov.bc.ca/assets/gov/environment/waste-management/garbage/swmp.pdf 

Becklumb, P. (2013). Federal and Provincial Jurisdiction to Regulate Environmental Issues. 

 Parliamentary Information and Research Service. Retrieved from: 

 http://www.lop.parl.gc.ca/content/lop/ResearchPublications/2013-86-e.pdf 

Beigl, P., Lebersorger, S., & Salhofer, S. (2008). Modelling municipal solid waste generation: A  

review. Waste Management, 28(1), 200-214. 

https://doi.org/10.1016/j.wasman.2006.12.011 

Benidickson, J. (2019). Environmental Law. 5th ed. Toronto: Irwin Law. 

Benyus, J. M. (2002). Biomimicry: innovation inspired by nature. Perennial, New York. 

Bethlehem, J. (2010). Selection bias in web surveys. International Statistical Review, 78(2), 161- 

188.https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1751-5823.2010.00112.x 

Boehnert, J. (2013). Ecological literacy in design education: A foundation for sustainable design. 

 In Design learning for tomorrow. Design education from Kindergarten to Ph.D.  

https://www.witpress.com/Secure/elibrary/papers/WM18/WM18007FU1.pdf
https://www.researchgate.net/publication/233115204_Water_Governance_in_Canada_Innovation_and_Fragmentation
https://www.researchgate.net/publication/233115204_Water_Governance_in_Canada_Innovation_and_Fragmentation
https://www2.gov.bc.ca/assets/gov/environment/waste-management/garbage/swmp.pdf
http://www.lop.parl.gc.ca/content/lop/ResearchPublications/2013-86-e.pdf
https://doi.org/10.1016/j.wasman.2006.12.011
https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1751-5823.2010.00112.x


A ZERO WASTE STRATEGY FOR THE CITY OF SURREY                                          138 

 

  

Proceedings from the 2nd International Conference for Design Education 

Researchers (Vol. 1, pp. 442-457). 

Boldero, J. (1995). The Prediction of Household Recycling of Newspapers: The Role of  

Attitudes, Intentions, and Situational Factors 1. Journal of Applied Social Psychology,  

25(5), 440-462. https://doi.org/10.1111/j.1559-1816.1995.tb01598.x 

Boote, D. N., & Beile, P. (2005). Scholars before researchers: On the centrality of the  

dissertation literature review in research preparation. Educational researcher, 34(6), 315. 

http://eprints.rclis.org/16929/1/diss_lit_review.pdf 

Bouma, G. D., Ling, R., & Wilkinson, L. (2009). The Research Process: Canadian Edition. 

Bowen, G.A. (2009). Document Analysis as a Qualitative Research Method. Qualitative  

Research Journal, Vol. 9 No. 2, pp. 27-40. 

https://www.researchgate.net/publication/240807798_Document_Analysis_as_a_Qualitat

ive_Research_Method 

Braun, V., & Clarke, V. (2006). Using thematic analysis in psychology. Qualitative research in  

psychology, 3(2), 77-101. https://biotap.utk.edu/wp-

content/uploads/2019/10/Usingthematic-analysis-in-psychology-1.pdf.pdf 

Bravo, E. (2021). The German Recycling System: The World’s Best Recycling Country.  

Tomorrow City. https://tomorrow.city/a/german-recycling-

system#:~:text=German%20recycling%20bins&text=The%20yel%20waste%20and%20o

rganic%20matter  

Briggs, L., D., De Hoogh, C., Morris, S., Hurt, C., Lewin, A., ... & Elliott, P. (2002). Cancer  

risks in populations living near landfill sites in Great Britain. British journal of 

cancer, 86(11), 1732-1736. https://www.nature.com/articles/6600311 

British Columbia Environmental Management Act (BCEMA), (SBC 2003, c 53) 

https://doi.org/10.1111/j.1559-1816.1995.tb01598.x
http://eprints.rclis.org/16929/1/diss_lit_review.pdf
https://www.researchgate.net/publication/240807798_Document_Analysis_as_a_Qualitative_Research_Method
https://www.researchgate.net/publication/240807798_Document_Analysis_as_a_Qualitative_Research_Method
https://biotap.utk.edu/wp-content/uploads/2019/10/Using-thematic-analysis-in-psychology-1.pdf.pdf
https://biotap.utk.edu/wp-content/uploads/2019/10/Using-thematic-analysis-in-psychology-1.pdf.pdf
https://tomorrow.city/a/german-recycling-system#:~:text=German%20recycling%20bins&text=The%20yel%20waste%20and%20organic%20matter
https://tomorrow.city/a/german-recycling-system#:~:text=German%20recycling%20bins&text=The%20yel%20waste%20and%20organic%20matter
https://tomorrow.city/a/german-recycling-system#:~:text=German%20recycling%20bins&text=The%20yel%20waste%20and%20organic%20matter
https://www.nature.com/articles/6600311


A ZERO WASTE STRATEGY FOR THE CITY OF SURREY                                          139 

 

  

  http://www.bclaws.ca/civix/document/id/complete/statreg/03053_00 

Brooks, A. L., Wang, S., & Jambeck, J. R. (2018). The Chinese import ban and its impact on  

global plastic waste trade. Science advances, 4(6), eaat0131. 

https://www.science.org/doi/10.1126/sciadv.aat0131 

C40 Cities Climate Leadership Group, C40 Knowledge Hub (2022). How cities can boost  

recycling rates. https://www.c40knowledgehub.org/s/article/How-cities-can-boost-

recycling-rates?language=en_US 

Canadian Council of Ministers of the Environment (CCME), (2009). Canada-Wide Action Plan  

For Extended Producer Responsibility. https://ccme.ca/en/res/cap-epr_e.pdf 

Capra, F., & Mattei, U. (2015). The ecology of law: toward a legal system in tune with nature  

and community. Berrett-Koehler Publishers. 

Cialani, C., & Mortazavi, R. (2020). The Cost of Urban Waste Management: An Empirical  

Analysis of Recycling Patterns in Italy. Frontiers in Sustainable Cities, 2, 8. 

https://www.frontiersin.org/articles/10.3389/frsc.2020.00008/full 

City of Beaconsfield. (n.d.). Throw Less. It’s Smart (It’s Easy, It’s Logical. And it makes a  

difference). Reference Guide. https://www.beaconsfield.ca/images/stories/environmental-

fields/reference_guide_web_en.pdf 

City of New Westminster, (2020). Recycling and Waste Reduction Public Engagement Summary  

Report. 

https://www.newwestcity.ca/database/files/library/Recycling_Engagement_Summary_Re

port_final_April_21.pdf  

City of Santa Monica, California, (2013).zero waste Strategic Operations Plan. 

https://www.smgov.net/departments/council/agendas/2013/20130319/s2013031904-

A.htm 

http://www.bclaws.ca/civix/document/id/complete/statreg/03053_00
https://www.science.org/doi/10.1126/sciadv.aat0131
https://www.c40knowledgehub.org/s/article/How-cities-can-boost-recycling-rates?language=en_US
https://www.c40knowledgehub.org/s/article/How-cities-can-boost-recycling-rates?language=en_US
https://ccme.ca/en/res/cap-epr_e.pdf
https://www.frontiersin.org/articles/10.3389/frsc.2020.00008/full
https://www.beaconsfield.ca/images/stories/environmental-fields/reference_guide_web_en.pdf
https://www.beaconsfield.ca/images/stories/environmental-fields/reference_guide_web_en.pdf
https://www.newwestcity.ca/database/files/library/Recycling_Engagement_Summary_Report_final_April_21.pdf
https://www.newwestcity.ca/database/files/library/Recycling_Engagement_Summary_Report_final_April_21.pdf
https://www.smgov.net/departments/council/agendas/2013/20130319/s2013031904-A.htm
https://www.smgov.net/departments/council/agendas/2013/20130319/s2013031904-A.htm


A ZERO WASTE STRATEGY FOR THE CITY OF SURREY                                          140 

 

  

City of Santa Monica Zero Waste Strategic Operations Plan (2016) Appendix 1:zero waste  

Surveys.https://www.smgov.net/uploadedFiles/Departments/OSE/Task_Force_on_the_En

vironment/TFE_2013/Dec_16_Attch_11_Appendix_I-Zero_Waste_Survey.pdf 

City of Squamish, (2016).Zero Waste Strategy.  

https://squamish.ca/assets/Uploads/df879e6c80/Squamish-Zero-Waste-Strategy-2017.pdf 

City of Surrey, (2015). Waste Management Regulations and Charges Bylaw, 2015, No. 18412  

 https://www.surrey.ca/sites/default/files/bylaws/BYL_reg_18412_0.pdf 

City of Surrey, (2016). Sustainability Charter 2.0.  

https://www.surrey.ca/sites/default/files/media/documents/SustainabilityCharter.pdf 

City of Surrey Corporate Report (COSCR) (2016), Sustainability Charter 2.0 for A Thriving,  

Green, Inclusive City. https://www.surrey.ca/sites/default/files/corporate-

reports/RPT_2016-R055.pdf 

City of Surrey Corporate Report (COSCR) (2016a), Sustainability Charter 2.0 for A Thriving,  

Green, Inclusive City. https://www.surrey.ca/sites/default/files/corporate-

reports/RPT_2016-R112.pdf 

City of Surrey Corporate Report (COSCR) (2019), City Centre Plan Update.  

https://www.surrey.ca/sites/default/files/corporate-reports/CR_2019-R205.pdf 

City of Surrey. (2020). Zero Waste Strategy.  

https://www.surrey.ca/sites/default/files/media/tender_docs/RFP%202020-017%20-

%20Zero%20Waste%20Strategy.pdf 

City of Surrey. (2020a). Zero Waste Strategy Development.  

https://www.surrey.ca/sites/default/files/corporate-reports/CR_2020-R072.pdf 

City of Surrey. (2020b). Population Estimates & Projections.  

https://www.surrey.ca/business-economicdevelopment/1418.aspx 

https://www.smgov.net/uploadedFiles/Departments/OSE/Task_Force_on_the_Environment/TFE_2013/Dec_16_Attch_11_Appendix_I-Zero_Waste_Survey.pdf
https://www.smgov.net/uploadedFiles/Departments/OSE/Task_Force_on_the_Environment/TFE_2013/Dec_16_Attch_11_Appendix_I-Zero_Waste_Survey.pdf
https://squamish.ca/assets/Uploads/df879e6c80/Squamish-Zero-Waste-Strategy-2017.pdf
https://www.surrey.ca/sites/default/files/bylaws/BYL_reg_18412_0.pdf
https://www.surrey.ca/sites/default/files/media/documents/SustainabilityCharter.pdf
https://www.surrey.ca/sites/default/files/corporate-reports/RPT_2016-R055.pdf
https://www.surrey.ca/sites/default/files/corporate-reports/RPT_2016-R055.pdf
https://www.surrey.ca/sites/default/files/corporate-reports/RPT_2016-R112.pdf
https://www.surrey.ca/sites/default/files/corporate-reports/RPT_2016-R112.pdf
https://www.surrey.ca/sites/default/files/corporate-reports/CR_2019-R205.pdf
https://www.surrey.ca/sites/default/files/media/tender_docs/RFP%202020-017%20-%20Zero%20Waste%20Strategy.pdf
https://www.surrey.ca/sites/default/files/media/tender_docs/RFP%202020-017%20-%20Zero%20Waste%20Strategy.pdf
https://www.surrey.ca/sites/default/files/corporate-reports/CR_2020-R072.pdf
https://www.surrey.ca/business-economicdevelopment/1418.aspx


A ZERO WASTE STRATEGY FOR THE CITY OF SURREY                                          141 

 

  

City of Surrey Corporate Report (COSCR) (2021), Request for Proposals for a New Contract for  

Solid Waste Collection Services.  

https://www.surrey.ca/sites/default/files/corporate-reports/CR_2021-R058.pdf 

City of Surrey (2021), City Departments.  

https://www.surrey.ca/city-government/city-Departments. 

City of Surrey. (2022). Population Estimates & Projections.  

https://www.surrey.ca/business-economy/business-data/population-estimates-projections 

City of Toronto. (2018). Report for action: Implementation: Plan and Framework for Integrating  

Circular Economy Approaches into City Procurement Processes to Support Waste 

Reduction and Diversion. 

https://www.toronto.ca/legdocs/mmis/2018/gm/bgrd/backgroundfile-115513.pdf 

City of Vancouver. (2015). Greenest city 2020 action plan: 2014–2015 implementation  

update. https://vancouver.ca/files/cov/greenest-city-action-plan-implementation-update-

2014-2015.pdf 

Clarasteyer, (2019). Resource Digest: The Story of Stuff. Washington University in St. Louis,  

Sustainability. https://sustainability.wustl.edu/resource-digest-the-story-of-stuff/ 

Coca, N. (2020). Asian countries spurn and burn waste imports. China Dialogue.  

https://chinadialogue.net/en/cities/11801-asian-countries-spurn-and-burn-waste-imports/ 

Connett, P. (2013). The Zero Waste Solution: Untrashing the Planet One Community at a Time.  

 Chelsea Green Publishing. 

Conant & Allen, (2015). On the Road to Zero Waste: A Practical Guide. Global Alliance for  

Incinerator Alternatives.  

https://zerowasteoz.org.au/wpcontent/uploads/2018/01/GAIA_ZeroWasteGuide.pdf 

Coopenergy project consortium, (2015). A Guide to Multi-level Governance for Local and  

https://www.surrey.ca/sites/default/files/corporate-reports/CR_2021-R058.pdf
https://www.surrey.ca/city-government/city-Departments
https://www.surrey.ca/business-economy/business-data/population-estimates-projections
https://www.toronto.ca/legdocs/mmis/2018/gm/bgrd/backgroundfile-115513.pdf
https://vancouver.ca/files/cov/greenest-city-action-plan-implementation-update-2014-2015.pdf
https://vancouver.ca/files/cov/greenest-city-action-plan-implementation-update-2014-2015.pdf
https://sustainability.wustl.edu/resource-digest-the-story-of-stuff/
https://chinadialogue.net/en/cities/11801-asian-countries-spurn-and-burn-waste-imports/
https://zerowasteoz.org.au/wpcontent/uploads/2018/01/GAIA_ZeroWasteGuide.pdf


A ZERO WASTE STRATEGY FOR THE CITY OF SURREY                                          142 

 

  

Regional Public Authorities https://www.local2030.org/library/210/A-Guide-to-Multi-

level-Governance-For-Local-and-Regional-Public-Authorities.pdf 

Cotta, B. (2020). What goes around, comes around? Access and allocation problems in Global  

North-South waste trade. International Environmental Agreements: Politics, Law and 

Economics, 20(2), 255-269. https://link.springer.com/article/10.1007/s10784-020-094793 

Creative Research Systems (CRS), (2012). Sample Size Calculator.  

 https://www.surveysystem.com/sscalc.htm 

Curry, P. (2011). Ecological ethics: An introduction. Second Edition. Polity. 

Dale. A. (2018). Edging forward: Achieving sustainable community development.  

Tatamagouche, NS: Fernweh Press 

Dale, A., Dushenko, W.T., & Robinson, P. (Eds) (2012). Urban sustainability: Reconnecting  

 space and place. Toronto: University of Toronto Press. 

Dale, A., Burch, S., Robinson, J., & Strashok, C. (2018). Multi-level governance of sustainability  

transitions in Canada: policy alignment, innovation, and evaluation. In Climate change in 

cities (pp. 343-358). Springer, Cham. 

http://ndl.ethernet.edu.et/bitstream/123456789/33098/1/16.pdf#page=342 

Dale, A., (2001). At the edge: Sustainable development in the 21st century, UBC Press. 

Daly, H. E., & Farley, J. (2011). Ecological economics: principles and applications. Island press. 

Danthurebandara, M., Van Passel, S., Nelen, D., Tielemans, Y., & Van Acker, K. (2012).  

Environmental and socio-economic impacts of landfills. Linnaeus Eco-Tech, 2012, 40-

52. https://www.researchgate.net/publication/278738702_Environmental_and_socio-

economic_impacts_of_landfills 

Darko, B., & Piotr B. (2019). #NoTimeToWaste. Explained: Annex IVa of the EU Waste  

https://www.local2030.org/library/210/A-Guide-to-Multi-level-Governance-For-Local-and-Regional-Public-Authorities.pdf
https://www.local2030.org/library/210/A-Guide-to-Multi-level-Governance-For-Local-and-Regional-Public-Authorities.pdf
https://link.springer.com/article/10.1007/s10784-020-094793
https://www.surveysystem.com/sscalc.htm
http://ndl.ethernet.edu.et/bitstream/123456789/33098/1/16.pdf#page=342
https://www.researchgate.net/publication/278738702_Environmental_and_socio-economic_impacts_of_landfills
https://www.researchgate.net/publication/278738702_Environmental_and_socio-economic_impacts_of_landfills


A ZERO WASTE STRATEGY FOR THE CITY OF SURREY                                          143 

 

  

Framework Directive. European Environmental Bureau (EEB). 

https://mk0eeborgicuypctuf7e.kinstacdn.com/wpcontent/uploads/2020/05/NoTimeToWas

te_Annex-IVa_web.pdf 

De Blasio, B., Fuleihan, D., Williams, D., & Zarrilli, D. (2019). OneNYC 2050: Building a  

strong and fair city. Efficient Mobility. https://onenyc.cityofnewyork.us/wp-

content/uploads/2019/05/OneNYC-2050-A-Livable-Climate.pdf 

Delta Management Group (DMG). (2012), City of Surrey – RETHINK WASTE!  

https://clean50.com/projects/city-of-surrey-rethink-waste/ 

Department for Environment Food & Rural Affairs (DEFRA), Gov. UK (2011). The Economics  

of Waste and Waste Policy. 

https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_

data/file/69500/pb13548-economic-principles-wr110613.pdf 

Dhir, R. K., Newlands, M. D., & Dyer, T. D. (Eds.). (2003). Sustainable Waste Management:  

Proceedings of the International Symposium held at the University of Dundee, Scotland, 

UK on 9-11 September 2003. Thomas Telford. 

Doppelt, B. (2012). The power of sustainable thinking: How to create a positive future for the  

climate, the planet, your organization and your life. Routledge. 

Ellen MacArthur Foundation (EMF) (2019), Completing the Picture: How the Circular Economy 

Tackles Climate Change. 

https://www.ellenmacarthurfoundation.org/assets/downloads/CompletingThePictureHow

TheCircularEconomy-TacklesClimateChangeV326September.pdf 

Environment and Climate Change Canada (ECCC). (2018). National inventory report 1990– 

2015: Greenhouse gas sources and sinks in Canada, Part 2. Government of Canada. 

https://publications.gc.ca/collections/collection_2020/eccc/En81-4-2018-1-eng.pdf 

https://mk0eeborgicuypctuf7e.kinstacdn.com/wpcontent/uploads/2020/05/NoTimeToWaste_Annex-IVa_web.pdf
https://mk0eeborgicuypctuf7e.kinstacdn.com/wpcontent/uploads/2020/05/NoTimeToWaste_Annex-IVa_web.pdf
https://onenyc.cityofnewyork.us/wp-content/uploads/2019/05/OneNYC-2050-A-Livable-Climate.pdf
https://onenyc.cityofnewyork.us/wp-content/uploads/2019/05/OneNYC-2050-A-Livable-Climate.pdf
https://clean50.com/projects/city-of-surrey-rethink-waste/
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/69500/pb13548-economic-principles-wr110613.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/69500/pb13548-economic-principles-wr110613.pdf
https://www.ellenmacarthurfoundation.org/assets/downloads/CompletingThePictureHowTheCircularEconomy-TacklesClimateChangeV326September.pdf
https://www.ellenmacarthurfoundation.org/assets/downloads/CompletingThePictureHowTheCircularEconomy-TacklesClimateChangeV326September.pdf
https://publications.gc.ca/collections/collection_2020/eccc/En81-4-2018-1-eng.pdf


A ZERO WASTE STRATEGY FOR THE CITY OF SURREY                                          144 

 

  

Environment and Climate Change Canada (ECCC). (2020). National Characterization Report:  

The Composition of Canadian Residual Municipal Solid Waste.  

https://publications.gc.ca/collections/collection_2020/eccc/en14/En14-405-2020-eng.pdf 

Epstein, M. J., Elkington, J., & Herman, B. (2014). Making sustainability work: Best practices in  

managing and measuring corporate social, environmental and economic impacts. 

Routledge. 

Eubanks, L. B. (2018). From A Culture Of Food Waste To A Culture Of Food Security: A  

Comparison Of Food Waste Law And Policy In France And In The United States. Wm. & 

Mary Envtl. L. & Pol'y Rev., 43, 667. 

https://scholarship.law.wm.edu/cgi/viewcontent.cgi?article=1735&context=wmelpr 

European Commission (EC). (2008), Waste Framework Directive.  

https://eurlex.europa.eu/eli/dir/2008/98/oj 

Eurostat, (2021). Municipal Waste Statistics: Municipal Waste Generated 2005 and 2020.  

https://ec.europa.eu/eurostat/statistics-

explained/index.php?title=Municipal_waste_statistics 

Feifel, K. (2020). From PlaNYC to OneNYC: A Comprehensive Sustainability Plan for New  

York City [Case study on a project of New York City]. Version 2.0. Product of 

EcoAdapt's State of Adaptation Program. 

 https://www.cakex.org/case-studies/planyc-onenyc-comprehensive-sustainability-plan-

new-york-city 

Flick, U. (Ed.). (2013). The SAGE handbook of qualitative data analysis. Sage.  

https://dx.doi.org/10.4135/9781446282243 

Gangwar, C., Choudhari, R., Chauhan, A., Kumar, A., Singh, A., & Tripathi, A. (2019).  

Assessment of air pollution caused by illegal e-waste burning to evaluate the human  

https://publications.gc.ca/collections/collection_2020/eccc/en14/En14-405-2020-eng.pdf
https://scholarship.law.wm.edu/cgi/viewcontent.cgi?article=1735&context=wmelpr
https://eurlex.europa.eu/eli/dir/2008/98/oj
https://ec.europa.eu/eurostat/statistics-explained/index.php?title=Municipal_waste_statistics
https://ec.europa.eu/eurostat/statistics-explained/index.php?title=Municipal_waste_statistics
https://www.cakex.org/case-studies/planyc-onenyc-comprehensive-sustainability-plan-new-york-city
https://www.cakex.org/case-studies/planyc-onenyc-comprehensive-sustainability-plan-new-york-city


A ZERO WASTE STRATEGY FOR THE CITY OF SURREY                                          145 

 

  

health risk. Environment International, 125, 191-199. 

https://www.sciencedirect.com/science/article/pii/S0160412018312662 

Gardiner, B., (2021). In Europe, a Backlash Is Growing Over Incinerating Garbage. Yale  

School of Environment. https://e360.yale.edu/features/in-europe-a-backlash-is-growing-

over-incinerating-garbage 

Garvin, T. (2001). Analytical Paradigms: The Epistemological Distances between Scientists,  

Policy Makers and the Public. Risk Analysis, 21(3), 443-456. Retrieved from: 

http://onlinelibrary.wiley.com.ezproxy.royalroads.ca/doi/10.1111/0272-

4332.213124/abstract 

Gibson, R. (2011). A primer on collaborative multi-level governance.  

 https://research.library.mun.ca/310/1/primer_collaborative.pdf 

Giddings, B., Hopwood, B., & O’Brien, G. (2002). Environment, economy and society: fitting  

them together  into sustainable development. Sustainable development, 10(4), 187-196.  

https://download.clib.psu.ac.th/datawebclib/e_resource/trial_database/WileyInterScience

CD/pdf/SD/SD_4.pdf 

Giroux, L. (2014). State of Waste Management in Canada. Prepared for: Canadian Council of  

Ministers of Environment. 

https://www.nswai.org/docs/State_Waste_Mgmt_in_Canada.pdf 

Giusti, L. (2009). A review of waste management practices and their impact on human health.  

Waste Management, 29(8), 2227-2239. 

https://www.sciencedirect.com/science/article/pii/S0956053X09001275 

Goldstein, J. L. (2020). Rethink the Bins: Your Guide to Smart Recycling and Less Household  

Waste. Bebo Press. 

Government of British Columbia (Gov. BC), (2021). Environmental Management Act.  

https://www.sciencedirect.com/science/article/pii/S0160412018312662
https://e360.yale.edu/features/in-europe-a-backlash-is-growing-over-incinerating-garbage
https://e360.yale.edu/features/in-europe-a-backlash-is-growing-over-incinerating-garbage
http://onlinelibrary.wiley.com.ezproxy.royalroads.ca/doi/10.1111/0272-4332.213124/abstract
http://onlinelibrary.wiley.com.ezproxy.royalroads.ca/doi/10.1111/0272-4332.213124/abstract
https://research.library.mun.ca/310/1/primer_collaborative.pdf
https://download.clib.psu.ac.th/datawebclib/e_resource/trial_database/WileyInterScienceCD/pdf/SD/SD_4.pdf
https://download.clib.psu.ac.th/datawebclib/e_resource/trial_database/WileyInterScienceCD/pdf/SD/SD_4.pdf
https://www.nswai.org/docs/State_Waste_Mgmt_in_Canada.pdf
https://www.sciencedirect.com/science/article/pii/S0956053X09001275


A ZERO WASTE STRATEGY FOR THE CITY OF SURREY                                          146 

 

  

https://www2.gov.bc.ca/gov/content/environment/air-land-water/water/laws-rules   

Government of British Columbia (Gov. BC), (n.d.). Zero Waste & the Circular Economy.  

https://www2.gov.bc.ca/gov/content/environment/waste-management/zero-waste 

Government of Canada, (2021). Canada and the Organisation for Economic Co-operation and  

Development (OECD). https://www.international.gc.ca/world-

monde/international_relations-relations_internationales/oecd-ocde/index.aspx?lang=eng 

Government of Quebec (GOQ), (2021). 2030 Plan for a Green Economy.  

https://www.quebec.ca/en/government/policies-orientations/plan-green-

economy/msg/3?cHash=3d0e2ff5dd5df80522fe2ca604ca0faf#c34503 

Greco, G., Allegrini, M., Del Lungo, C., Savellini, P. G., & Gabellini, L. (2015). Drivers of solid  

waste collection costs. Empirical evidence from Italy. Journal of Cleaner 

Production, 106, 364-371. 

https://www.sciencedirect.com/science/article/abs/pii/S095965261400701X 

Greenpeace, (n.d.). Southeast Asia’s Struggle Against The Plastic Waste Trade: A Policy Brief  

for ASEAN Member States. https://storage.googleapis.com/planet4-philippines-

stateless/2019/06/a72e63b1-waste-trade-report-

5b1.pdf?_ga=2.100347866.552988082.1560739055-281246604.1499670505 

Grissom, G., Dyson, B., Brookes. A., Hall, A. (2018). Community Environmental Management  

Tools: A Gap Analysis. U.S. Environmental Protection Agency. 

https://www.researchgate.net/publication/335368285_Community_Environmental_Mana

gemenTools_A_Gap_Analysis 

Grootaert, C. (1998). Social Capital: The Missing Link? Social Capital Initiative Working Paper  

No. 3. Washington, DC: World Bank.   

http://documents.worldbank.org/curated/en/902971468764409654/pdf/multi0page.pdf 

https://www2.gov.bc.ca/gov/content/environment/air-land-water/water/laws-rules
https://www2.gov.bc.ca/gov/content/environment/waste-management/zero-waste
https://www.international.gc.ca/world-monde/international_relations-relations_internationales/oecd-ocde/index.aspx?lang=eng
https://www.international.gc.ca/world-monde/international_relations-relations_internationales/oecd-ocde/index.aspx?lang=eng
https://www.quebec.ca/en/government/policies-orientations/plan-green-economy/msg/3?cHash=3d0e2ff5dd5df80522fe2ca604ca0faf#c34503
https://www.quebec.ca/en/government/policies-orientations/plan-green-economy/msg/3?cHash=3d0e2ff5dd5df80522fe2ca604ca0faf#c34503
https://www.sciencedirect.com/science/article/abs/pii/S095965261400701X
https://storage.googleapis.com/planet4-philippines-stateless/2019/06/a72e63b1-waste-trade-report-5b-1.pdf?_ga=2.100347866.552988082.1560739055-281246604.1499670505
https://storage.googleapis.com/planet4-philippines-stateless/2019/06/a72e63b1-waste-trade-report-5b-1.pdf?_ga=2.100347866.552988082.1560739055-281246604.1499670505
https://storage.googleapis.com/planet4-philippines-stateless/2019/06/a72e63b1-waste-trade-report-5b-1.pdf?_ga=2.100347866.552988082.1560739055-281246604.1499670505
https://www.researchgate.net/publication/335368285_Community_Environmental_ManagemenTools_A_Gap_Analysis
https://www.researchgate.net/publication/335368285_Community_Environmental_ManagemenTools_A_Gap_Analysis
http://documents.worldbank.org/curated/en/902971468764409654/pdf/multi0page.pdf


A ZERO WASTE STRATEGY FOR THE CITY OF SURREY                                          147 

 

  

Haigh, L., Colloricchio, A. & von Daniels, C., (Circle (2021). Quebec: The Circularity Gap  

Report. https://www.recyc-quebec.gouv.qc.ca/sites/default/files/documents/rapport-

indice-circularite-en.pdf 

Hammer, C. S. (2011). The importance of participant demographics. American Journal of  

Speech-Language Pathology, 20(4), 261. https://pubmed.ncbi.nlm.nih.gov/22045902/ 

Hannon, J., & Zaman, A. U. (2018). Exploring the phenomenon of zero waste and future  

cities. Urban Science, 2(3), 90. https://www.mdpi.com/2413-8851/2/3/90/html 

Harty, F., (2019). Towards Zero Waste: How to live a Circular Life. Permanent Publications 

Harvey, F., (2019). Mismanaged waste 'kills up to a million people a year globally.'  

https://www.theguardian.com/environment/2019/may/14/mismanaged-waste-kills-up-to-

a-million-people-a-year-globally 

Health Canada, (2005). It’s Your Health: Dioxins and Furans.  

https://www.canada.ca/content/dam/hc-sc/migration/hc-sc/hl-vs/alt_formats/pacrb-

dgapcr/pdf/iyh-vsv/environ/dioxin-eng.pdf 

Her Majesty’s Government, (2018). Our Waste, Our Resources: A Strategy for England. 

https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_

data/fil/765914/resources-waste-strategy-dec-2018.pdf 

Hird, M. J., (2021). Canada's Waste Flows. McGill-Queen's Press-MQUP. 

Hockett, D., Lober, D. J., & Pilgrim, K. (1995). Determinants of per capita municipal solid waste  

generation in the Southeastern United States. Journal of Environmental 

Management, 45(3), 205-218. https://p2infohouse.org/ref/27/26544.pdf 

Hoffman et al., (2020). Waste for feedstock recycling: Challenges and opportunities. IEA  

https://www.recyc-quebec.gouv.qc.ca/sites/default/files/documents/rapport-indice-circularite-en.pdf
https://www.recyc-quebec.gouv.qc.ca/sites/default/files/documents/rapport-indice-circularite-en.pdf
https://pubmed.ncbi.nlm.nih.gov/22045902/
https://www.mdpi.com/2413-8851/2/3/90/html
https://www.theguardian.com/environment/2019/may/14/mismanaged-waste-kills-up-to-a-million-people-a-year-globally
https://www.theguardian.com/environment/2019/may/14/mismanaged-waste-kills-up-to-a-million-people-a-year-globally
https://www.canada.ca/content/dam/hc-sc/migration/hc-sc/hl-vs/alt_formats/pacrb-dgapcr/pdf/iyh-vsv/environ/dioxin-eng.pdf
https://www.canada.ca/content/dam/hc-sc/migration/hc-sc/hl-vs/alt_formats/pacrb-dgapcr/pdf/iyh-vsv/environ/dioxin-eng.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/fil/765914/resources-waste-strategy-dec-2018.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/fil/765914/resources-waste-strategy-dec-2018.pdf
https://p2infohouse.org/ref/27/26544.pdf


A ZERO WASTE STRATEGY FOR THE CITY OF SURREY                                          148 

 

  

Bioenergy Workshop Report. https://task36.ieabioenergy.com/wp-

content/uploads/sites/4/2020/12/IEABioT36-workshop-report_Waste-for-feedstock-

recycling_final.pdf 

Hoornweg, D., & Bhada-Tata, P. (2012). What a waste: a global review of solid waste  

Management. 

http://documents1.worldbank.org/curated/en/302341468126264791/pdf/68135-

REVISED-What-a-Waste-2012-Final-updated.pdf  

Hussen, A. (2019). Principles of environmental economics and sustainability: an integrated  

economic and ecological approach. Routledge. 

Islam, M. (2020). The Basel Convention on the control of transboundary movements of  

hazardous wastes and their disposal: Critical Analysis. 

https://www.researchgate.net/publication/345258459_The_basel_convention_on_the_con

trol_of_transboundary_movements_of_hazardous_wastes_and_their_disposal_Critical_a

nalysis 

Jones, P. T., (2017). Landfill mining: is this the next big thing in recycling?  

 https://www.weforum.org/agenda/2017/06/landfill-mining-recycling-eurelco/ 

Jones, P. T., Geysen, D., Tielemans, Y., Van Passel, S., Pontikes, Y., Blanpain, B., ... & 

 Hoekstra, N. (2013). Enhanced Landfill Mining in view of multiple resource recovery: a  

critical review. Journal of Cleaner Production. 55, 45-55. 

https://www.sciencedirect.com/science/article/pii/S0959652612002442 

Kaza, S., Yao, L., Bhada-Tata, P., & Van Woerden, F. (2018). What a waste 2.0: a global  

snapshot of solid waste management to 2050. The World Bank. 

https://elibrary.worldbank.org/doi/pdf/10.1596/978-1-4648-1329-0 

Kanazawa, M. (2018). Research Methods for Environmental Studies: A Social Science Approach 

https://task36.ieabioenergy.com/wp-content/uploads/sites/4/2020/12/IEABioT36-workshop-report_Waste-for-feedstock-recycling_final.pdf
https://task36.ieabioenergy.com/wp-content/uploads/sites/4/2020/12/IEABioT36-workshop-report_Waste-for-feedstock-recycling_final.pdf
https://task36.ieabioenergy.com/wp-content/uploads/sites/4/2020/12/IEABioT36-workshop-report_Waste-for-feedstock-recycling_final.pdf
http://documents1.worldbank.org/curated/en/302341468126264791/pdf/68135-REVISED-What-a-Waste-2012-Final-updated.pdf
http://documents1.worldbank.org/curated/en/302341468126264791/pdf/68135-REVISED-What-a-Waste-2012-Final-updated.pdf
https://www.researchgate.net/publication/345258459_The_basel_convention_on_the_control_of_transboundary_movements_of_hazardous_wastes_and_their_disposal_Critical_analysis
https://www.researchgate.net/publication/345258459_The_basel_convention_on_the_control_of_transboundary_movements_of_hazardous_wastes_and_their_disposal_Critical_analysis
https://www.researchgate.net/publication/345258459_The_basel_convention_on_the_control_of_transboundary_movements_of_hazardous_wastes_and_their_disposal_Critical_analysis
https://www.weforum.org/agenda/2017/06/landfill-mining-recycling-eurelco/
https://www.sciencedirect.com/science/article/pii/S0959652612002442
https://elibrary.worldbank.org/doi/pdf/10.1596/978-1-4648-1329-0


A ZERO WASTE STRATEGY FOR THE CITY OF SURREY                                          149 

 

  

 Routledge. 

Kelleher, M., Dixie, J., & Robins, J. (2005). Taking Out the Trash: How to allocate the costs  

fairly. Commentary-CD Howe Institute, (213), 1. 

https://www.cdhowe.org/sites/default/files/attachments/research_papers/mixed/commenta

ry_213.pdf 

Kellenberg, D. (2015). The economics of the international trade of waste. Annu. Rev. Resour.  

Econ., 7(1), 109-125. 

https://web.archive.org/web/20200520104639id_/https://www.annualreviews.org/doi/pdf/

10.1146/annurev-resource-100913-012639 

Kibert, C. J., Thiele, L., Peterson, A., & Monroe, M. (2012). The Ethics of Sustainability. 

 http://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.472.1559&rep=rep1&type=pdf 

Kolekar, K. A., Hazra, T., & Chakrabarty, S. N. (2016). A review on prediction of municipal  

solid waste generation models. Procedia Environmental Sciences, 35, 238-244. 

https://doi.org/10.1016/j.proenv.2016.07.087   

Kovac, M., & Goodburn, W. (2010). Agricultural issues for landfill developments.  

https://www.dpi.nsw.gov.au/__data/assets/pdf_file/0011/358985/Agricultural-issues-for-

landfill-developments.pdf 

Larracas, A. (2012). Alaminos, Philippines: Zero Waste, from Dream to Reality. Global Alliance  

for Incinerator Alternatives (GAIA). https://www.no-burn.org/wp-content/uploads/ZW-

Alaminos.pdf 

Lehmann, S., & Crocker, R. (Eds.). (2013). Designing for Zero Waste: Consumption,  

Technologies and the Built Environment. Routledge. 

Lehmann, S. (2011). Optimizing Urban Material Flows and Waste Streams in Urban  

https://www.cdhowe.org/sites/default/files/attachments/research_papers/mixed/commentary_213.pdf
https://www.cdhowe.org/sites/default/files/attachments/research_papers/mixed/commentary_213.pdf
https://web.archive.org/web/20200520104639id_/https:/www.annualreviews.org/doi/pdf/10.1146/annurev-resource-100913-012639
https://web.archive.org/web/20200520104639id_/https:/www.annualreviews.org/doi/pdf/10.1146/annurev-resource-100913-012639
http://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.472.1559&rep=rep1&type=pdf
https://doi.org/10.1016/j.proenv.2016.07.087
https://www.dpi.nsw.gov.au/__data/assets/pdf_file/0011/358985/Agricultural-issues-for-landfill-developments.pdf
https://www.dpi.nsw.gov.au/__data/assets/pdf_file/0011/358985/Agricultural-issues-for-landfill-developments.pdf
https://www.no-burn.org/wp-content/uploads/ZW-Alaminos.pdf
https://www.no-burn.org/wp-content/uploads/ZW-Alaminos.pdf


A ZERO WASTE STRATEGY FOR THE CITY OF SURREY                                          150 

 

  

Development Through Principles of Zero Waste and Sustainable 

Consumption. Sustainability, 3(1), 155-183. https://www.mdpi.com/2071-

1050/3/1/155/htm 

Lepawsky, J. (2015). Are we living in a post‐Basel world? Area, 47(1), 7-15.  

https://rgs-ibg.onlinelibrary.wiley.com/doi/full/10.1111/area.12144 

Levaggi, L., Levaggi, R., Marchiori, C., & Trecroci, C. (2020). Waste-to-Energy in the EU: The  

effects of plant ownership, waste mobility, and decentralization on environmental 

outcomes and welfare. Sustainability, 12(14), 5743. 

https://www.proquest.com/openview/72f34cd8aac4532aa7bb1aecd64545e4/1?pq-

origsite=gscholar&cbl=2032327 

Lockwood, M., Davidson, J., Curtis, A., Stratford, E., & Griffith, R. (2010). Governance  

principles for natural resource management. Society and natural resources, 23(10), 986-

1001. https://www-tandfonline-

com.ezproxy.royalroads.ca/doi/pdf/10.1080/08941920802178214?needAccess=truehttps:

//doi.org/10.1080/08941920802178214 

Lombardi, E., & Bailey, K. (2015). The Community Zero Waste Roadmap. Eco-Cycle Solutions:  

Boulder, CO, USA. 

https://static1.squarespace.com/static/56defd4d044262eeaf72a5c8/t/570c1b95cf80a17801

6c4d68/1460411334466/Community_Zero_Waste_RoadmapEco-Cycle_2015-2.pdf 

Lucertini, G., & Musco, F. (2020). Circular urban metabolism framework. One Earth, 2(2), 138-  

142. https://www.sciencedirect.com/science/article/pii/S259033222030052X 

Maplecroft, Verisk. (2019). Waste Generation and Recycling Indices, 2019. Overview and  

https://www.mdpi.com/2071-1050/3/1/155/htm
https://www.mdpi.com/2071-1050/3/1/155/htm
https://rgs-ibg.onlinelibrary.wiley.com/doi/full/10.1111/area.12144
https://www.proquest.com/openview/72f34cd8aac4532aa7bb1aecd64545e4/1?pq-origsite=gscholar&cbl=2032327
https://www.proquest.com/openview/72f34cd8aac4532aa7bb1aecd64545e4/1?pq-origsite=gscholar&cbl=2032327
https://www-tandfonline-com.ezproxy.royalroads.ca/doi/pdf/10.1080/08941920802178214?needAccess=true
https://www-tandfonline-com.ezproxy.royalroads.ca/doi/pdf/10.1080/08941920802178214?needAccess=true
https://doi.org/10.1080/08941920802178214
https://doi.org/10.1080/08941920802178214
https://static1.squarespace.com/static/56defd4d044262eeaf72a5c8/t/570c1b95cf80a178016c4d68/1460411334466/Community_Zero_Waste_RoadmapEco-Cycle_2015-2.pdf
https://static1.squarespace.com/static/56defd4d044262eeaf72a5c8/t/570c1b95cf80a178016c4d68/1460411334466/Community_Zero_Waste_RoadmapEco-Cycle_2015-2.pdf
https://www.sciencedirect.com/science/article/pii/S259033222030052X


A ZERO WASTE STRATEGY FOR THE CITY OF SURREY                                          151 

 

  

findings. https://www.circularonline.co.uk/wp-

content/uploads/2019/07/Verisk_Maplecroft_Waste_Generation_Index_Overview_2019.

pdf 

Mataloni, F., Badaloni, C., Golini, M. N., Bolignano, A., Bucci, S., Sozzi, R., … & Ancona, C.  

(2016). Morbidity and mortality of people who live close to municipal waste landfills: a 

multisite cohort study. International journal of epidemiology, 45(3), 806-815. 

https://pubmed.ncbi.nlm.nih.gov/27222499/ 

Mattiello, A., Chiodini, P., Bianco, E., Forgione, N., Flammia, I., Gallo, C., ... & Panico, S.  

(2013). Health effects associated with the disposal of solid waste in landfills and 

incinerators in populations living in surrounding areas: a systematic review. International 

journal of public health, 58(5), 725-735. https://pubmed.ncbi.nlm.nih.gov/23887611/ 

Maxwell, J. A., & Chmiel, M. (2014). Notes toward a theory of qualitative data analysis. The  

SAGE handbook of qualitative data analysis, 21-34. 

https://dx.doi.org/10.4135/9781446282243 

McCormick, E., Murray, B., Fonbuena, C., Kijewski, L., Saraçoğlu, G., Fullerton, J., ... &  

Simmonds, C. (2019). Where does your plastic go? Global investigation reveals 

America’s dirty secret. The Guardian, 17. https://www.theguardian.com/us-

news/2019/jun/17/recycled-plastic-america-global-crisis 

McDonough, W., & Braungart, M. (2010). Cradle to cradle: Remaking the way we make things.  

North Point Press. 

McGuinn, J., Oulès, L., Bradley, H., & McNeill, A., (2017). Effective multi-level environmental  

governance for a better implementation of EU environment legislation.  

EU Commission for the Environment, Climate Change and Energy. 

https://cor.europa.eu/en/engage/studies/Documents/Environmental-governance.pdf 

https://www.circularonline.co.uk/wp-content/uploads/2019/07/Verisk_Maplecroft_Waste_Generation_Index_Overview_2019.pdf
https://www.circularonline.co.uk/wp-content/uploads/2019/07/Verisk_Maplecroft_Waste_Generation_Index_Overview_2019.pdf
https://www.circularonline.co.uk/wp-content/uploads/2019/07/Verisk_Maplecroft_Waste_Generation_Index_Overview_2019.pdf
https://pubmed.ncbi.nlm.nih.gov/27222499/
https://pubmed.ncbi.nlm.nih.gov/23887611/
https://dx.doi.org/10.4135/9781446282243
https://www.theguardian.com/us-news/2019/jun/17/recycled-plastic-america-global-crisis
https://www.theguardian.com/us-news/2019/jun/17/recycled-plastic-america-global-crisis
https://cor.europa.eu/en/engage/studies/Documents/Environmental-governance.pdf


A ZERO WASTE STRATEGY FOR THE CITY OF SURREY                                          152 

 

  

McNeice, A., (2020). Malaysia refuses to be the world’s ‘garbage dump. ‘China Daily.  

https://www.chinadaily.com.cn/a/202001/21/WS5e265851a3101282172726e6.html 

Melody, W. H. (2006). Liberalizing telecommunication markets: a framework for assessment.  

Policy primer papers no. 3. https://idl-bnc-

idrc.dspacedirect.org/bitstream/handle/10625/41874/129521.pdf 

Metro Vancouver (2008). Strategy for Updating the Solid Waste Management Plan.  

http://www.metrovancouver.org/services/solid-

waste/SolidWastePublications/StrategyUpdatingSWMP.pdf 

Metro Vancouver (2011). Zero Waste Challenge Strategy.  

http://www.metrovancouver.org/boards/WasteManagement/WMA_110215_Regular_Ad

ditional_Item_5.2.pdf 

Metro Vancouver. (2015), Garbage Tipping Fee Change.  

http://www.bctrucking.com/sites/default/files/apr_2015_tipping_fee_change_city_of_van

couver_qa.pdf 

Metro Vancouver (2019a), 2019 Biennial Report: Integrated Solid Waste and Resource  

Management Plan. http://www.metrovancouver.org/services/solid-

waste/SolidWastePublications/2019ISWRMPBiennialReport.pdf 

Metro Vancouver (2019b), About Us. http://www.metrovancouver.org/about/Pages/default.aspx 

Metro Vancouver. (2020). 2020 Waste Composition Study.  

http://www.metrovancouver.org/services/solid-

waste/SolidWastePublications/2020WasteCompositionStudy.pdf 

Metro Vancouver. (2021a), 2021 Garbage and Recycling Fees.  

http://www.metrovancouver.org/services/solid-

waste/SolidWastePublications/SWTippingFeeFAQs.pdf 

https://www.chinadaily.com.cn/a/202001/21/WS5e265851a3101282172726e6.html
https://idl-bnc-idrc.dspacedirect.org/bitstream/handle/10625/41874/129521.pdf
https://idl-bnc-idrc.dspacedirect.org/bitstream/handle/10625/41874/129521.pdf
http://www.metrovancouver.org/services/solid-waste/SolidWastePublications/StrategyUpdatingSWMP.pdf
http://www.metrovancouver.org/services/solid-waste/SolidWastePublications/StrategyUpdatingSWMP.pdf
http://www.metrovancouver.org/boards/WasteManagement/WMA_110215_Regular_Additional_Item_5.2.pdf
http://www.metrovancouver.org/boards/WasteManagement/WMA_110215_Regular_Additional_Item_5.2.pdf
http://www.bctrucking.com/sites/default/files/apr_2015_tipping_fee_change_city_of_vancouver_qa.pdf
http://www.bctrucking.com/sites/default/files/apr_2015_tipping_fee_change_city_of_vancouver_qa.pdf
http://www.metrovancouver.org/services/solid-waste/SolidWastePublications/2019ISWRMPBiennialReport.pdf
http://www.metrovancouver.org/services/solid-waste/SolidWastePublications/2019ISWRMPBiennialReport.pdf
http://www.metrovancouver.org/about/Pages/default.aspx
http://www.metrovancouver.org/services/solid-waste/SolidWastePublications/2020WasteCompositionStudy.pdf
http://www.metrovancouver.org/services/solid-waste/SolidWastePublications/2020WasteCompositionStudy.pdf
http://www.metrovancouver.org/services/solid-waste/SolidWastePublications/SWTippingFeeFAQs.pdf
http://www.metrovancouver.org/services/solid-waste/SolidWastePublications/SWTippingFeeFAQs.pdf


A ZERO WASTE STRATEGY FOR THE CITY OF SURREY                                          153 

 

  

Metro Vancouver, (2021b). 2020 Waste Composition Study Results.  

http://www.metrovancouver.org/boards/ZeroWaste/ZWA_2021-Mar-12_AGE.pdf.  

Miles, M. B., & Huberman, A. M. (1994). Qualitative data analysis: An expanded sourcebook.  

  Sage, (pp. 9, 56) 

Monahan, K. (2018). Economic Tools to Reduce Household Waste and Related Greenhouse Gas  

Emissions. https://institute.smartprosperity.ca/sites/default/files/spi-

toolsforhouseholdwaste.pdf  

Morin, J. F., Orsini, A., & Jinnah, S. (2020). Global Environmental Politics: Understanding the  

Governance of the Earth. Oxford University Press, USA. 

Mourad, M. (2015). France moves toward a national policy against food waste. Natural  

Resources Defense Council, 9. https://www.nrdc.org/sites/default/files/france-food-

waste-policy-report.pdf 

Muldoon, P. R., Lucas, A. R., Gibson, R. B., Pickfield, P., & Williams, J. (2015). An  

 Introduction to Environmental Law and Policy in Canada. 2nd ed. Emond Publishing. 

Nahman, A. (2011). Pricing landfill externalities: Emissions and dis-amenity costs in Cape 

 Town,  South Africa. Waste Management, 31(9-10), 2046-2056. 

 https://www.sciencedirect.com/science/article/pii/S0956053X11002571 

National Energy Board (NEB), (2016). Canada’s Energy Future 2016: Update - Energy Supply  

and Demand Projections to 2040. https://www.cer-rec.gc.ca/en/data-analysis/canada-

energy-future/2016-update/2016updt-eng.pdf 

Newton, J. (2018). The effects of landfills on the environment. Sciencing.  

 https://sciencing.com/effects-landfills-environment-8662463.html 

Newton, D. E., (2020). Waste Management: A Reference Handbook. ABC-CLIO. ISBN:  

9781440872822 

http://www.metrovancouver.org/boards/ZeroWaste/ZWA_2021-Mar-12_AGE.pdf
https://institute.smartprosperity.ca/sites/default/files/spi-toolsforhouseholdwaste.pdf
https://institute.smartprosperity.ca/sites/default/files/spi-toolsforhouseholdwaste.pdf
https://www.nrdc.org/sites/default/files/france-food-waste-policy-report.pdf
https://www.nrdc.org/sites/default/files/france-food-waste-policy-report.pdf
https://www.sciencedirect.com/science/article/pii/S0956053X11002571
https://www.cer-rec.gc.ca/en/data-analysis/canada-energy-future/2016-update/2016updt-eng.pdf
https://www.cer-rec.gc.ca/en/data-analysis/canada-energy-future/2016-update/2016updt-eng.pdf
https://sciencing.com/effects-landfills-environment-8662463.html


A ZERO WASTE STRATEGY FOR THE CITY OF SURREY                                          154 

 

  

Nguyen, D., (2019) Vietnam to end plastic scrap imports from 2025. VN Express International.  

https://e.vnexpress.net/news/business/economy/vietnam-to-end-plastic-scrap-imports-

from-2025-3900351.html 

Parfitt, J., Griffiths, P., & Reid, T. (2015). Guidance on the Methodology for Waste Composition  

Analysis. For Local Authorities Commissioning Waste Composition Analysis of 

Municipal Waste. 

https://www.zerowastescotland.org.uk/sites/default/files/WCAMethodology_Jun15.pdf 

O’Leary, Z. (2017). The essential guide to doing your research project (3rd ed).  

Thousand Oaks, CA: Sage Publications. 

Omran, A., Mahmoud, A., Abdul, A. H., & Robinson, G. M. (2009). Investigating Households  

Attitude Toward Recycling of Solid Waste in Malaysia: A Case Study. 3(2), 275-288. 

https://www.sid.ir/en/journal/ViewPaper.aspx?id=137147 

Ontario Ministry of the Environment and Climate Change (OMECC), (2017). Strategy for a  

Waste-Free Ontario.  

https://files.ontario.ca/finalstrategywastefreeontengaoda1final-s.pdf 

Organization for Economic Co-operation and Development (OECD), (2017). OECD  

Environmental Performance Reviews: Canada 2017. OECD Publishing, Paris. 

https://read.oecdilibrary.org/environment/oecd-environmental-performance-reviews-

canada-2017_9789264279612-en#page1 

Ostrom, E. (2008). Tragedy of the commons. The new Palgrave Dictionary of Economics, 2.  

http://dlc.dlib.indiana.edu/dlc/bitstream/handle/10535/5887/tragedy%20of%20the%20co

mmons%20_%20Th...pdf?sequence=1 

Ostrom, Elinor (2012). Nested externalities and polycentric institutions: must we wait for global  

https://e.vnexpress.net/news/business/economy/vietnam-to-end-plastic-scrap-imports-from-2025-3900351.html
https://e.vnexpress.net/news/business/economy/vietnam-to-end-plastic-scrap-imports-from-2025-3900351.html
https://www.zerowastescotland.org.uk/sites/default/files/WCAMethodology_Jun15.pdf
https://www.sid.ir/en/journal/ViewPaper.aspx?id=137147
https://files.ontario.ca/finalstrategywastefreeontengaoda1final-s.pdf
https://read.oecdilibrary.org/environment/oecd-environmental-performance-reviews-canada-2017_9789264279612-en#page1
https://read.oecdilibrary.org/environment/oecd-environmental-performance-reviews-canada-2017_9789264279612-en#page1
http://dlc.dlib.indiana.edu/dlc/bitstream/handle/10535/5887/tragedy%20of%20the%20commons%20_%20Th...pdf?sequence=1
http://dlc.dlib.indiana.edu/dlc/bitstream/handle/10535/5887/tragedy%20of%20the%20commons%20_%20Th...pdf?sequence=1


A ZERO WASTE STRATEGY FOR THE CITY OF SURREY                                          155 

 

  

solutions to climate change before taking actions at other scales? Economic Theory, 49, 

353–369. 

https://www.jstor.org/stable/41408716?ab_segments=0%2Fbasic_expensive_solr_cloud

%2Fcontrol&refreqid=fastly-default%3A4d6cf0815519c14f43fbae7a0b3f00cc 

Parfitt, J., Griffiths, P., & Reid, T. (2015). Guidance on the Methodology for Waste Composition  

Analysis. For Local Authorities Commissioning Waste Composition Analysis of 

Municipal Waste. 

https://www.zerowastescotland.org.uk/sites/default/files/WCAMethodology_Jun15.pdf 

Parker, L. (2018). China’s ban on trash imports shifts waste crisis to Southeast Asia. National  

Geographic, 16. https://www.nationalgeographic.com/environment/article/china-ban-

plastic-trash-imports-shifts-waste-crisis-southeast-asia-malaysia 

Peters. J., Hein. M & Melton, N. (2019). Supporting the development of CleanBC.  

https://www2.gov.bc.ca/assets/gov/environment/climate-

change/action/cleanbc/supporting-development-cleanbc_methodology-report_navius.pdf 

Peterson, O. (2019) Gap Analysis: How to Bridge the Gap Between Performance and Potential.  

Process. St https://www.process.st/gap-analysis/ 

Pietzsch, N., Ribeiro, J. L. D., & de Medeiros, J. F. (2017). Benefits, challenges and critical  

factors of success for zero waste: A systematic literature review. Waste Management, 67, 

324-353. https://smartnet.niua.org/sites/default/files/resources/1-s2.0-

s0956053x17303069-main.pdf 

Pope, K., (2020). Global Waste Management: Models for Tackling the International Waste  

Crisis. ISBN: 978789660777 

Prydz E. B., & Wadwha, D. (2019). Classifying countries by income. The World Bank.  

https://www.jstor.org/stable/41408716?ab_segments=0%2Fbasic_expensive_solr_cloud%2Fcontrol&refreqid=fastly-default%3A4d6cf0815519c14f43fbae7a0b3f00cc
https://www.jstor.org/stable/41408716?ab_segments=0%2Fbasic_expensive_solr_cloud%2Fcontrol&refreqid=fastly-default%3A4d6cf0815519c14f43fbae7a0b3f00cc
https://www.zerowastescotland.org.uk/sites/default/files/WCAMethodology_Jun15.pdf
https://www.nationalgeographic.com/environment/article/china-ban-plastic-trash-imports-shifts-waste-crisis-southeast-asia-malaysia
https://www.nationalgeographic.com/environment/article/china-ban-plastic-trash-imports-shifts-waste-crisis-southeast-asia-malaysia
https://www2.gov.bc.ca/assets/gov/environment/climate-change/action/cleanbc/supporting-development-cleanbc_methodology-report_navius.pdf
https://www2.gov.bc.ca/assets/gov/environment/climate-change/action/cleanbc/supporting-development-cleanbc_methodology-report_navius.pdf
https://www.process.st/gap-analysis/
https://smartnet.niua.org/sites/default/files/resources/1-s2.0-s0956053x17303069-main.pdf
https://smartnet.niua.org/sites/default/files/resources/1-s2.0-s0956053x17303069-main.pdf


A ZERO WASTE STRATEGY FOR THE CITY OF SURREY                                          156 

 

  

https://datatopics.worldbank.org/world-development-indicators/stories/the-classification-

of-countries-by-income.html 

Provost, M. (2002). Standards and Guidelines for Reporting on Coverage. Statistics Canada  

QAF. https://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.159.6568&rep=rep1&type=pdf 

Ragan, C., Beale, E., Boothe, P., Cappe, M., Dahlby, B., Drummond, D., ... & Tedds, L. (2018).  

Cutting the Waste: How to save money while improving our solid waste systems.  

https://ecofiscal.ca/wp-content/uploads/2018/10/Ecofiscal-Commission-Solid-Waste-

Report-Cutting-the-Waste-October-16-2018.pdf 

Ready, R. (2010). Do landfills always depress nearby property values? Journal of Real Estate  

Research, 32(3), 321-340. https://doi.org/10.1080/10835547.2010.12091279 

Recycling Council of British Columbia (RCBC), (2021). What can I do with my foam packaging  

that comes around electronics or appliances? Https://www.rcbc.ca/resources/faqs/plastic2 

Recycling Product News (RPN), (2019). Canada ranks at top of Sensoneo analysis for countries  

with the worst waste management.  

https://www.recyclingproductnews.com/article/31959/canada-ranks-at-top-of-sensoneo-

analysis-for-countries-with-the-worst-waste-management 

Ritchie, H., & Roser, M. (2018). Plastic pollution: Our World in Data.  

https://ourworldindata.org/plastic-pollution#plastic-trade-impact-of-china-s-import-ban 

Rogoff, M. J., (2019). The Current Worldwide WTE Trend. MSW Management. 

https://www.mswmanagement.com/collection/article/13036128/the-current-worldwide-

wte-trend 

Roseland, M. (2012). Toward sustainable communities: Solutions for citizens and their  

governments. New Society Publishers. 

Sachs, J. D. (2015). The age of sustainable development. Columbia University Press. New York,  

https://datatopics.worldbank.org/world-development-indicators/stories/the-classification-of-countries-by-income.html
https://datatopics.worldbank.org/world-development-indicators/stories/the-classification-of-countries-by-income.html
https://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.159.6568&rep=rep1&type=pdf
https://ecofiscal.ca/wp-content/uploads/2018/10/Ecofiscal-Commission-Solid-Waste-Report-Cutting-the-Waste-October-16-2018.pdf
https://ecofiscal.ca/wp-content/uploads/2018/10/Ecofiscal-Commission-Solid-Waste-Report-Cutting-the-Waste-October-16-2018.pdf
https://doi.org/10.1080/10835547.2010.12091279
https://www.rcbc.ca/resources/faqs/plastic2
https://www.recyclingproductnews.com/article/31959/canada-ranks-at-top-of-sensoneo-analysis-for-countries-with-the-worst-waste-management
https://www.recyclingproductnews.com/article/31959/canada-ranks-at-top-of-sensoneo-analysis-for-countries-with-the-worst-waste-management
https://ourworldindata.org/plastic-pollution#plastic-trade-impact-of-china-s-import-ban
https://www.mswmanagement.com/collection/article/13036128/the-current-worldwide-wte-trend
https://www.mswmanagement.com/collection/article/13036128/the-current-worldwide-wte-trend


A ZERO WASTE STRATEGY FOR THE CITY OF SURREY                                          157 

 

  

 NY, USA. 

Salhofer, S., Obersteiner, G., Schneider, F., & Lebersorger, S. (2008). Potentials for the  

Prevention of Municipal Solid Waste. Waste Management, 28(2), 245-259. 

https://www.sciencedirect.com/science/article/abs/pii/S0956053X07000542 

Saldana, J. (2021). The coding manual for qualitative researchers. Sage. 

Salkind, N. J. (2010). Encyclopedia of research design (Vols. 1-0). Thousand Oaks, CA: SAGE  

Publications, Inc. https://sk.sagepub.com/reference/researchdesign  

Salter, S, Dong, J, O'Riordan, J, & Rasnick, D. (2009). Resources from waste: a guide to  

integrated resource recovery. Canada. https://www2.gov.bc.ca/assets/gov/british-

columbians-our-governments/local-governments/planning-land-

use/resources_from_waste_irr_guide.pdf 

Schulte, D. (2017). Healthy Environment, Healthy Canadians, Healthy Economy: Strengthening  

the Canadian Environmental Protection Act, 1999. Canada. Parliament. House of 

Commons. Standing Committee on Environment and Sustainable Development. 

https://www.ourcommons.ca/Content/Committee/421/ENVI/Reports/RP9037962/envirp0

8/envirp08-e.pdf 

Sembiring, M. (2019). Global Waste Trade Chaos: Rising Environmentalism or Cost-Benefit  

Analysis? S. Rajaratnam School of International Studies. https://www.rsis.edu.sg/wp-

content/uploads/2019/07/NTS-Insight-Global-waste-trade_010719.pdf 

Sensonseo, (2019). Global Waste Index 2019.  

https://sensoneo.com/global-waste-index-2019/# 

Sevunts, L., (2019). Canada among worst Waste-producing Countries: Study. 

 https://www.rcinet.ca/en/2019/10/15/canada-global-waste-index-8th-place/ 

Silva, C., (2020) The Top 25 Economies in the World: Ranking the Richest Countries in the  

https://www.sciencedirect.com/science/article/abs/pii/S0956053X07000542
https://sk.sagepub.com/reference/researchdesign
https://www2.gov.bc.ca/assets/gov/british-columbians-our-governments/local-governments/planning-land-use/resources_from_waste_irr_guide.pdf
https://www2.gov.bc.ca/assets/gov/british-columbians-our-governments/local-governments/planning-land-use/resources_from_waste_irr_guide.pdf
https://www2.gov.bc.ca/assets/gov/british-columbians-our-governments/local-governments/planning-land-use/resources_from_waste_irr_guide.pdf
https://www.ourcommons.ca/Content/Committee/421/ENVI/Reports/RP9037962/envirp08/envirp08-e.pdf
https://www.ourcommons.ca/Content/Committee/421/ENVI/Reports/RP9037962/envirp08/envirp08-e.pdf
https://www.rsis.edu.sg/wp-content/uploads/2019/07/NTS-Insight-Global-waste-trade_010719.pdf
https://www.rsis.edu.sg/wp-content/uploads/2019/07/NTS-Insight-Global-waste-trade_010719.pdf
https://sensoneo.com/global-waste-index-2019/
https://www.rcinet.ca/en/2019/10/15/canada-global-waste-index-8th-place/


A ZERO WASTE STRATEGY FOR THE CITY OF SURREY                                          158 

 

  

World. Investopedia. https://www.investopedia.com/insights/worlds-top-economies/ 

Simon, J. M., (2019). A zero waste hierarchy for Europe: New tools for new times. From waste  

management to resource management. https://zerowasteeurope.eu/2019/05/a-zero-waste-

hierarchy-for-europe/ 

Slav, I., (2019). How Much Crude Oil Does Plastic Production Really Consume?  

https://oilprice.com/Energy/Energy-General/How-Much-Crude-Oil-Does-Plastic-

Production-Really-Consume.html 

Slone, F., (2020). Thailand Passes Strict Ban on the Importation of Electronic Waste.   

https://www.recyclingproductnews.com/article/34992/thailand-passes-strict-ban-on-

importation-of-electronic-waste 

Statistics Canada, (2013). Waste Management Industry Survey: Business and Government  

Sectors, 2010. https://www150.statcan.gc.ca/n1/en/pub/16f0023x/16f0023x2013001-

eng.pdf?st=sv5ZW64T 

Statistics Canada, (2017). Waste Management Industry Survey: Business and Government  

Sectors, 2014. https://www150.statcan.gc.ca/n1/en/daily-quotidien/170324/dq170324c-

eng.pdf?st=eyP8057D 

Statistics Canada, (2019). Waste Management Industry Survey: Business and Government  

Sectors, 2016. https://www150.statcan.gc.ca/n1/en/daily-quotidien/190412/dq190412e-

eng.pdf?st=H9R_l9Te 

Statistics Canada (2020). Canada's large urban centres continue to grow and spread  

 https://www150.statcan.gc.ca/n1/daily-quotidien/220209/dq220209b-eng.htm 

Statistics Canada, (2021). Waste Management Industry Survey: Business and Government  

Sectors, 2018. https://www150.statcan.gc.ca/n1/en/daily-quotidien/210308/dq210308d-

eng.pdf?st=-LCCZ4u1 

https://www.investopedia.com/insights/worlds-top-economies/
https://zerowasteeurope.eu/2019/05/a-zero-waste-hierarchy-for-europe/
https://zerowasteeurope.eu/2019/05/a-zero-waste-hierarchy-for-europe/
https://oilprice.com/Energy/Energy-General/How-Much-Crude-Oil-Does-Plastic-Production-Really-Consume.html
https://oilprice.com/Energy/Energy-General/How-Much-Crude-Oil-Does-Plastic-Production-Really-Consume.html
https://www.recyclingproductnews.com/article/34992/thailand-passes-strict-ban-on-importation-of-electronic-waste
https://www.recyclingproductnews.com/article/34992/thailand-passes-strict-ban-on-importation-of-electronic-waste
https://www150.statcan.gc.ca/n1/en/pub/16f0023x/16f0023x2013001-eng.pdf?st=sv5ZW64T
https://www150.statcan.gc.ca/n1/en/pub/16f0023x/16f0023x2013001-eng.pdf?st=sv5ZW64T
https://www150.statcan.gc.ca/n1/en/daily-quotidien/170324/dq170324c-eng.pdf?st=eyP8057D
https://www150.statcan.gc.ca/n1/en/daily-quotidien/170324/dq170324c-eng.pdf?st=eyP8057D
https://www150.statcan.gc.ca/n1/en/daily-quotidien/190412/dq190412e-eng.pdf?st=H9R_l9Te
https://www150.statcan.gc.ca/n1/en/daily-quotidien/190412/dq190412e-eng.pdf?st=H9R_l9Te
https://www150.statcan.gc.ca/n1/daily-quotidien/220209/dq220209b-eng.htm
https://www150.statcan.gc.ca/n1/en/daily-quotidien/210308/dq210308d-eng.pdf?st=-LCCZ4u1
https://www150.statcan.gc.ca/n1/en/daily-quotidien/210308/dq210308d-eng.pdf?st=-LCCZ4u1


A ZERO WASTE STRATEGY FOR THE CITY OF SURREY                                          159 

 

  

Survey Monkey, (2021a). Design and Manage: Question Types.  

https://help.surveymonkey.com/categories/Design_Manage 

Survey Monkey, (2021b). Help Center: How to Analyze Survey Results.  

https://help.surveymonkey.com/categories/Analyze_Results 

Sustainable Jungle. (2020). Zero waste Versus Recycling: What’s the Difference?  

https://www.sustainablejungle.com/sustainable-living/zero-waste-future 

Suzuki, D., (2013). David Suzuki: The problems with incinerating waste. The Georgian Straight 

 https://www.straight.com/news/421761/david-suzuki-problems-incinerating-waste 

Szaky, T. (2019). The Future of Packaging: From Linear to Circular. Berrett-Koehler  

Publishers. 

Tait, P. W., Brew, J., Che, A., Costanzo, A., Danyluk, A., Davis, M., ... & Bowles, D. (2020).  

The health impacts of waste incineration: a systematic review. Australian and New 

Zealand journal of public health, 44(1), 40-48. 

 https://onlinelibrary.wiley.com/doi/pdfdirect/10.1111/1753-6405.12939 

Tiseo, I., (2021). Largest waste-producing countries worldwide per capita 2019. Statista.  

https://www.statista.com/statistics/1168066/largest-waste-producing-countries-

worldwide-per-capita/#statisticContainer 

Tomita, A., Cuadros, D. F., Burns, J. K., Tanser, F., & Slotow, R. (2020). Exposure to waste  

sites and their impact on health: A panel and geospatial analysis of nationally 

representative data from South Africa, 2008–2015. The Lancet Planetary Health, 4(6), 

e223-e234. https://www.sciencedirect.com/science/article/pii/S2542519620301017 

Traudt, T., Liaschenko, J., & Peden-McAlpine, C. (2016). Moral Agency, Moral Imagination,  

https://help.surveymonkey.com/categories/Design_Manage
https://help.surveymonkey.com/categories/Analyze_Results
https://www.sustainablejungle.com/sustainable-living/zero-waste-future
https://www.straight.com/news/421761/david-suzuki-problems-incinerating-waste
https://onlinelibrary.wiley.com/doi/pdfdirect/10.1111/1753-6405.12939
https://www.statista.com/statistics/1168066/largest-waste-producing-countries-worldwide-per-capita/#statisticContainer
https://www.statista.com/statistics/1168066/largest-waste-producing-countries-worldwide-per-capita/#statisticContainer
https://www.sciencedirect.com/science/article/pii/S2542519620301017


A ZERO WASTE STRATEGY FOR THE CITY OF SURREY                                          160 

 

  

and Moral Community: Antidotes to Moral Distress. The Journal of clinical ethics, 27(3), 

201-213.https://ec.europa.eu/environment/topics/waste-and-recycling/waste-framework-

directive_en 

Trudeau, M., & Giroux, L. (2019). Solid waste management in Canadian municipalities: A  

snapshot. Federation of Canadian Municipalities (FCM). 

https://data.fcm.ca/documents/reports/GMF/2020/solid-waste-management-in-canadian-

municipalities.pdf 

Tunney, C., (2019). Canada partly to blame for trash fracas with Philippines, say  

Environmentalists. CBC News https://www.cbc.ca/news/politics/garbage-costs-chronic-

philippines-1.5156115 

Underwood, J. D., Lerner, M. S. (2012). The City of Surrey: Setting the Pace for Sustainable  

Transportation Energy Vision. https://energy-vision.org/wp-

content/uploads/2019/10/Surrey_BC_Setting_Pace_Report.pdf  

United Nations (UN). (2015). Transforming our world: The 2030 agenda for sustainable 

development. Resolution adopted by the General Assembly. 

https://sustainabledevelopment.un.org/post2015/transformingourworld 

United States Environmental Protection Agency (USEPA). (2021). Reduce, Reuse, Recycle  

 https://www.epa.gov/recycle 

Vasarhelyi, K., (2021). The Hidden Damage of Landfills. University of Colorado Environmental  

Center https://www.colorado.edu/ecenter/2021/04/15/hidden-damage-landfills 

Vergara, S. E., & Tchobanoglous, G. (2012). Municipal solid waste and the environment: a  

global perspective. Annual Review of Environment and Resources, 37, 277-309. 

https://edisciplinas.usp.br/pluginfile.php/4059950/mod_resource/content/1/AULA%205

%20-%20DEBATE%20annurev-environ-050511-122532.pdf 

https://ec.europa.eu/environment/topics/waste-and-recycling/waste-framework-directive_en
https://ec.europa.eu/environment/topics/waste-and-recycling/waste-framework-directive_en
https://data.fcm.ca/documents/reports/GMF/2020/solid-waste-management-in-canadian-municipalities.pdf
https://data.fcm.ca/documents/reports/GMF/2020/solid-waste-management-in-canadian-municipalities.pdf
https://www.cbc.ca/news/politics/garbage-costs-chronic-philippines-1.5156115
https://www.cbc.ca/news/politics/garbage-costs-chronic-philippines-1.5156115
https://energy-vision.org/wp-content/uploads/2019/10/Surrey_BC_Setting_Pace_Report.pdf
https://energy-vision.org/wp-content/uploads/2019/10/Surrey_BC_Setting_Pace_Report.pdf
https://sustainabledevelopment.un.org/post2015/transformingourworld
https://www.epa.gov/recycle
https://www.colorado.edu/ecenter/2021/04/15/hidden-damage-landfills
https://edisciplinas.usp.br/pluginfile.php/4059950/mod_resource/content/1/AULA%205%20-%20DEBATE%20annurev-environ-050511-122532.pdf
https://edisciplinas.usp.br/pluginfile.php/4059950/mod_resource/content/1/AULA%205%20-%20DEBATE%20annurev-environ-050511-122532.pdf


A ZERO WASTE STRATEGY FOR THE CITY OF SURREY                                          161 

 

  

Wahl, D. (2016). Designing regenerative cultures. Triarchy Press. 

Wang, W., Themelis, N. J., Sun, K., Bourtsalas, A. C., Huang, Q., Zhang, Y., & Wu, Z. (2019).  

Current influence of China’s ban on plastic waste imports. Waste Disposal & Sustainable 

Energy, 1(1), 67-78. https://www.researchgate.net/profile/Wdse-

Zjup/publication/338027440_Current_influence_of_China’s_ban_on_plastic_waste_imp

orts/links/5edeee72299bf1d20bdaf0b1/Current-influence-of-Chinas-ban-on-plastic-

waste-imports.pdf 

Wen, Z., Xie, Y., Chen, M., & Dinga, C. D. (2021). China’s plastic import ban increases  

prospects of environmental impact mitigation of plastic waste trade flow 

worldwide. Nature communications, 12(1), 1-9. 

https://advances.sciencemag.org/content/4/6/eaat0131 

Wilkins, C. (2017). Canada’s Dirty Secret. 

https://www.canadiangeographic.ca/article/canadas-dirty-secret 

Wilson, D. C., Rodic-Wiersma, L., Cowing, M. J., Velis, C. A., Whiteman, A. D., Scheinberg,  

A., Vilches, R., Masterson, D., Stretz, J., & Oelz, B. (2015). 'Wasteaware' benchmark 

indicators for integrated sustainable waste management in cities. Waste Management, 35, 

329–342. https://www-sciencedirect-

com.ezproxy.royalroads.ca/science/article/pii/S0956053X14004905 

Wilson, D. C., Rodic, L., Modak, P., Soos, R., Carpintero, A., Velis, K., ... & Simonett, O.  

(2015b). Global waste management outlook. UNEP. 

http://eprints.whiterose.ac.uk/99773/1/GWMO_report.pdf 

World Bank. (2021). Bridging the Gap in Solid Waste Management: Governance Requirements  

https://www.researchgate.net/profile/Wdse-Zjup/publication/338027440_Current_influence_of_China’s_ban_on_plastic_waste_imports/links/5edeee72299bf1d20bdaf0b1/Current-influence-of-Chinas-ban-on-plastic-waste-imports.pdf
https://www.researchgate.net/profile/Wdse-Zjup/publication/338027440_Current_influence_of_China’s_ban_on_plastic_waste_imports/links/5edeee72299bf1d20bdaf0b1/Current-influence-of-Chinas-ban-on-plastic-waste-imports.pdf
https://www.researchgate.net/profile/Wdse-Zjup/publication/338027440_Current_influence_of_China’s_ban_on_plastic_waste_imports/links/5edeee72299bf1d20bdaf0b1/Current-influence-of-Chinas-ban-on-plastic-waste-imports.pdf
https://www.researchgate.net/profile/Wdse-Zjup/publication/338027440_Current_influence_of_China’s_ban_on_plastic_waste_imports/links/5edeee72299bf1d20bdaf0b1/Current-influence-of-Chinas-ban-on-plastic-waste-imports.pdf
https://advances.sciencemag.org/content/4/6/eaat0131
https://www.canadiangeographic.ca/article/canadas-dirty-secret
https://www-sciencedirect-com.ezproxy.royalroads.ca/science/article/pii/S0956053X14004905
https://www-sciencedirect-com.ezproxy.royalroads.ca/science/article/pii/S0956053X14004905
http://eprints.whiterose.ac.uk/99773/1/GWMO_report.pdf


A ZERO WASTE STRATEGY FOR THE CITY OF SURREY                                          162 

 

  

for Results. 

https://documents1.worldbank.org/curated/en/459431622213523067/pdf/Governance-

Requirements-for-Results.pdf 

World Health Organization (WHO), (2016). Dioxins and their effects on human health.  

https://www.who.int/news-room/fact-sheets/detail/dioxins-and-their-effects-on-human-

health 

Worm, B., Lotze, H. K., Jubinville, I., Wilcox, C., & Jambeck, J. (2017). Plastic as a persistent  

marine pollutant. Annual Review of Environment and Resources, 42, 1-26. 

https://www.annualreviews.org/doi/10.1146/annurev-environ-102016-060700 

Wuennenberg, L., & Tan, C. M. (2019). Plastic Waste in Canada: A daunting economic and  

environmental threat or an opportunity for sustainable public procurement? 

https://www.iisd.org/system/files/publications/plastic-waste-canada.pdf 

Yang, H. L., & Innes, R. (2007). Economic incentives and residential waste management in  

Taiwan: An empirical investigation. Environmental and Resource Economics, 37(3), 489-

519. https://robinnes.weebly.com/uploads/2/9/4/1/29410831/hailaninnesere2007.pdf 

Yin, R. K. (2003). Case study research: design and methods. Sage Publications. 

Yin, R. K. (2011). Qualitative research from start to finish. New York, NY: The Guilford. 

https://in.bgu.ac.il/humsos/politics/Documents/Ethics/Yin%20Qualitative%20Research%

20from%20Start%20to%20finish.pdf 

Yin, R. K., (2014). Case Study Research: Design and Methods (5th ed.). Thousand Oaks, CA:  

Sage Publications, Inc. 

Yin, R. K., (2018). Case Study Research and Applications: Design and Methods (6th ed.).  

Thousand Oaks, CA: Sage. 

Yunis, J., & Aliakbari, E. (2021). Generation and Management of Municipal Solid Waste: How's  

https://documents1.worldbank.org/curated/en/459431622213523067/pdf/Governance-Requirements-for-Results.pdf
https://documents1.worldbank.org/curated/en/459431622213523067/pdf/Governance-Requirements-for-Results.pdf
https://www.who.int/news-room/fact-sheets/detail/dioxins-and-their-effects-on-human-health
https://www.who.int/news-room/fact-sheets/detail/dioxins-and-their-effects-on-human-health
https://www.annualreviews.org/doi/10.1146/annurev-environ-102016-060700
https://www.iisd.org/system/files/publications/plastic-waste-canada.pdf
https://robinnes.weebly.com/uploads/2/9/4/1/29410831/hailaninnesere2007.pdf
https://in.bgu.ac.il/humsos/politics/Documents/Ethics/Yin%20Qualitative%20Research%20from%20Start%20to%20finish.pdf
https://in.bgu.ac.il/humsos/politics/Documents/Ethics/Yin%20Qualitative%20Research%20from%20Start%20to%20finish.pdf


A ZERO WASTE STRATEGY FOR THE CITY OF SURREY                                          163 

 

  

Canada Doing? Fraser Institute. 

https://www.fraserinstitute.org/sites/default/files/generation-and-mangement-of-

municipal-solid-waste.pdf 

Zaman, A., & Ahsan, T. (2019). Zero Waste: Reconsidering Waste Management for the Future.  

Routledge. 

Zaman, A. U., & Lehmann, S. (2011). Urban growth and waste management optimization  

towards ‘zero waste city.’ City, Culture and Society, 2(4), 177-187. https://www-

sciencedirect-com.ezproxy.royalroads.ca/science/article/pii/S1877916611000786 

Zaman, A. U. (2015). A comprehensive review of the development of zero waste management:  

lessons learned, and guidelines. Journal of Cleaner Production, 91, 12–25. 

https://doi.org/10.1016/j.jclepro.2014.12.013 

Zaman, A. U. (2017). A Strategic Framework for Working toward Zero Waste Societies Based  

on Perceptions Surveys. Recycling, 2(1), 1. https://www.mdpi.com/2313-4321/2/1/1/htm 

Zero Waste, (2021). What is the Zero Waste Hierarchy and how can I use it? 

 https://www.zerowaste.com/blog/what-is-the-zero-waste-hierarchy/ 

Zero Waste Alliance (ZWA). (2011). The Case For Zero Waste.  

https://web.archive.org/web/20110316160142/http://www.zerowaste.org/case.htm 

Zero Waste, Canada (ZWC). (2019). Zero Waste Hierarchy of Highest and Best Use 7.0:  

Residuals Management. https://zerowastecanada.ca/zero-waste-hierarchy/residuals-

management/ 

Zero Waste, Europe. (2017). The Zero Waste Masterplan: Start-Up Toolkit for European City  

Planner Policymakers and Community Leaders. 

https://zerowastecities.eu/pdf/zero_waste_cities_masterplan.pdf 

Zero Waste Europe, (2018). Nine reasons why we better move away from waste-to-energy and  

https://www.fraserinstitute.org/sites/default/files/generation-and-mangement-of-municipal-solid-waste.pdf
https://www.fraserinstitute.org/sites/default/files/generation-and-mangement-of-municipal-solid-waste.pdf
https://www-sciencedirect-com.ezproxy.royalroads.ca/science/article/pii/S1877916611000786
https://www-sciencedirect-com.ezproxy.royalroads.ca/science/article/pii/S1877916611000786
https://doi.org/10.1016/j.jclepro.2014.12.013
https://www.mdpi.com/2313-4321/2/1/1/htm
https://www.zerowaste.com/blog/what-is-the-zero-waste-hierarchy/
https://web.archive.org/web/20110316160142/http:/www.zerowaste.org/case.htm
https://zerowastecanada.ca/zero-waste-hierarchy/residuals-management/
https://zerowastecanada.ca/zero-waste-hierarchy/residuals-management/
https://zerowastecities.eu/pdf/zero_waste_cities_masterplan.pdf


A ZERO WASTE STRATEGY FOR THE CITY OF SURREY                                          164 

 

  

embrace zero waste instead. https://zerowasteeurope.eu/2018/02/9-reasons-why-we-

better-move-away-from-waste-to-energy-and-embrace-zero-waste-instead/ 

Zero Waste International Alliance (ZWIA). (2018). The International Zero Waste Definition and  

Hierarchy. http://zwia.org/zwh/ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

https://zerowasteeurope.eu/2018/02/9-reasons-why-we-better-move-away-from-waste-to-energy-and-embrace-zero-waste-instead/
https://zerowasteeurope.eu/2018/02/9-reasons-why-we-better-move-away-from-waste-to-energy-and-embrace-zero-waste-instead/
http://zwia.org/zwh/


A ZERO WASTE STRATEGY FOR THE CITY OF SURREY                                          165 

 

  

Appendix A. 

Case Studies of Municipal Waste Prevention/Reduction and Zero waste Strategies. 

Zero Waste in San Francisco, US  

Since declaring its commitment in 2002 to send zero waste to landfills by 2020, San 

Francisco (SF) has been working steadily toward becoming a 100% waste-free city (Connett, 

2013: Kaza et al., 2018). To date, the city continues to make progress in successfully diverting 

80% of its waste from landfills without incinerating any residuals through composting and 

recycling mandates (Connett, 2013; Kaza et al., 2018). As one of North America’s greenest cities 

and waste management (WM) forerunner, SF’s WM success has been attributed to a combination 

of the city’s strong environmental and WM public policies, public-private partnerships and 

resident education, which include incentivizing waste reduction (Kaza et al., 2018).  

SF has implemented stringent measures to deter the flow and use of certain products and 

materials through prohibitions. For example, the city banned “styrofoam and polystyrene” use 

for food service in 2006, mandated the recycling of construction and demolition wastes in 2007, 

prohibited the use of “plastic bags by pharmacies and supermarkets in 2009, mandated recycling 

and composting for both residents and businesses 2009 (Kaza et al., 2018, p. 141), and prohibited 

the sale of disposable “plastic water bottles” in 2014 (EPA 2017 as cited in Kaza et al., 2018, p. 

141). In addition, to help residents and other stakeholders understand the impacts of their waste 

generation and disposal habits relative to their obligations under the city’s waste mandates, SF 

reaches out to “residences, businesses, schools, and public events” through educational programs 

to foster recycling and waste reduction (Connett, 2013; Kaza et al., 2018).  

As part of the waste diversion program, residences, properties or facilities are sent 

detailed WM bills, which are then reduced for recyclable and compostable waste types and 

increased for mixed waste types designated for landfills (Kaza et al., 2018). As a further 
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incentive to reduce landfill waste and promote recycling and composting, the city reduced the 

size of mixed waste (garbage) bins and increased recycling and composting bin sizes (Kaza et 

al., 2018). SF regularly inspects waste bins to ensure compliance with its waste bylaws and sends 

warnings for first-time non-compliance followed by fines for subsequent non-compliance. 

Additionally, SF launched an inner-city organic “waste composting collection program” for its 

business and residential sectors, which has since collected over a “million tons of food, yard, and 

other organic waste that have been converted into compost for local growers and vineyards 

(Kaza et al., 2018). That is how San Francisco has been able to achieve and maintain its 80 

percent waste diversion since 2012 (EPA 2017, as cited in Kaza et al., 2018). 

New York 

To fulfill its carbon neutrality goal in 2050, New York City (NYC) committed in 2015 to 

become a zero waste city by 2030 under its OneNYC program (De Blasio et al., 2019). The 

program focuses on single-stream recycling, organics collection, maximizing textile and 

electronic recycling, requiring public housing compliance with recycling bylaws, and making 

public schools conform to zero waste principles (De Blasio et al., 2019; Feifel, 2020). 

Working Towards Zero Waste in Alaminos, Philippines. 

Zero waste is not exclusively American, Canadian or restricted to rich and developed 

countries. Alaminos, a city of just under 100,000 people in the Philippines, demonstrates just 

how with its zero waste initiatives (Larracas, 2012). Despite laws prohibiting open burning and 

dumping of waste in Alaminos, some villages continued to commit these acts (Larracas, 2012; 

The Alliance, 2021). As a result, a community approach was adopted to circumvent the problem 

by enlisting the help of an NGO as a liaison between the municipal government and local 

community leadership to encourage community members to assume greater responsibility for 

waste management (Larracas, 2012). Several strategies were employed, including educating 
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residents on backyard composting and waste separation (Larracas, 2012; The Alliance, 2021). In 

addition, small-scale sorting facilities were set up in different villages for easier access to 

recycling locally (Larracas, 2012).  

In the two years after their efforts, 88% of surveyed residents habitually separated their 

waste (Larracas, 2012; The Alliance, 2021). The City of Alaminos’ strategy for waste included 

investing in a waste conversion facility, which included organics and plastics shredders and 

training to convert solid waste into building blocks and fertilizer (Larracas, 2012). As part of the 

program, unrecyclable plastics were shredded, mixed with concrete, and turned into pavements 

for City Hall and bricks for the Alaminos Cathedral, placing zero waste at the heart of the city 

(Larracas, 2012; The Alliance, 2021). 

The City of Toronto’s Circular Economy Procurement Plan  

The City of Toronto established its Circular economy (CE) procurement implementation 

plan and framework (the CE Framework) in 2016 to support the city’s waste reduction and 

diversion initiatives by: 

• increasing regenerative goods and services with lower greenhouse gas (GHG) emissions  

that are less toxic with minimal reliance on natural resources;  

• promoting procurements that consider the total value, “life-cycle impact and resource 

potential” of all commodities and services, and  

• imposing reappraisal of the city’s bidding systems for contracts using a CE lens before 

issuing “solicitations or renewals”  (City of Toronto, 2018; Trudeau & Giroux, 2019). 

New York City’s DonateNYC Program 

Similarly, New York City (NYC) established the city’s “DonateNYC” program in 2016 

to facilitate product reuse through an online portal, which allows residents to donate and locate 

goods that may otherwise be discarded (Trudeau & Giroux, 2019, p. 11). By 2017, the Donate 
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NYC program had diverted 44,500 tonnes of products from landfills and lowered GHG 

emissions by 175,500 tonnes of CO2e (Trudeau & Giroux, 2019, p. 11).  

PAYT System in the City of Beaconsfield, Quebec 

Finally, the City of Beaconsfield in Quebec uses an automated pay-as-you-throw (PAYT) 

system based on the bin size and collection frequency to support its waste reduction and 

diversion initiatives (Trudeau & Giroux, 2019, p. 11). Beaconsfield’s approach to waste 

reduction relies on three waste collection bin sizes: mini–120 litres, standard–240 litres and 

hefty–360 litres equipped with RFID transponders and allocated to residents (City of 

Beaconsfield, n.d.). The RFID transponder allows the system to link residents’ addresses to their 

bins so that waste collection service is automatically registered with each home and billed 

according to residents’ disposal habits, bin sizes and how often their waste gets picked up. This 

method allows residents to manage their waste management costs based on usage. As a result, 

the less waste residents discard, the more they save (City of Beaconsfield, n.d.; Trudeau & 

Giroux, 2019 ).  

Since instituting its PAYT program following its previous program, which charged an 

annual fixed rate, Beaconsfield, one of the largest waste generators of the Greater Montreal 

regional district, realized a 50% reduction in landfilled waste (Trudeau & Giroux, 2019). The 

PAYT program has also resulted in cost savings for nearly 78% of residents, who now pay less 

for waste management because their bins are collected less frequently, and for the city’s WM 

budget, which has been reduced by an estimated 40% (Trudeau & Giroux, 2019, p. 12). 
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Appendix B. Survey Consent Form 

My name is Ben Brako. I am a Master of Arts student in Environment and Management 

(MEM) at Royal Roads University School of Sustainability. I invite you to participate in my 

research project, Sustainable Management of Municipal Solid Waste: A Zero Waste Strategy for 

the City of Surrey, by completing the attached survey.  

The survey is expected to take approximately 10 minutes to complete. 

I am researching zero waste strategies toward fulfilling my program’s graduation 

requirements. Besides adding new information to the existing body of knowledge on waste 

prevention strategies, I will also be sharing my research findings with the City of Surrey to 

contribute to the City’s development of a zero waste strategy. You may verify the authenticity of 

this project by contacting Royal Roads University Academic Services, Victoria, BC, by phone at 

250.391.2511 / 1.800.788.8028 or online at: https://www.royalroads.ca/academic-services 

The research results will be published in public outlets, including a thesis to be published 

in RRU’s Digital Archive, Pro-Quest and Library and Archives Canada. The results may also be 

disseminated at public and academic conferences and presentations.  

There are no foreseeable risks that may arise from participating in this online survey. The 

results will be summarized in an anonymous format in the final report. Your responses and 

comments will remain anonymous unless you agree to be identified.  All documentation will be 

kept strictly confidential. 

Your participation is entirely voluntary. If you choose to participate, you are free to 

withdraw your survey data at any time (except in the event of an online survey, the data becomes 

part of an anonymized dataset). Similarly, if you choose not to participate in this research 

project, this information will be maintained in confidence. 

https://www.royalroads.ca/academic-services


A ZERO WASTE STRATEGY FOR THE CITY OF SURREY                                          170 

 

  

The RRU Research Ethics Board has approved this research project. If you have any 

questions regarding your rights as a research participant, please contact the Office of Research 

Ethics at ethicalreview@royalroads.ca; 1-250-391-2600 ext. 4425. By completing and 

submitting the survey, you are indicating your consent to participate.    

Thank you for participating in my survey.   
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Appendix C: Online Survey Questions and Responses 

Q 1: Which of the following apply to you? Please select one or type in your municipality 

of residence by selecting "other." Answered: 17 Skipped: 0  

 
 

 

Q 2: In which Surrey community/neighbourhood do you live or work? (Pls, note. If you 

work in Surrey but live elsewhere, e.g. Burnaby, select from "I work in" only). Answered: 

14. Skipped: 3  

I live in  
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I work in  

 

 

Q 3: In what type of dwelling do you live? Answered: 17 Skipped: 0  

I live in a 
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Number of Occupants 

 

 

Q 4: What is your age, gender identity, level of education and race/ethnicity? Answered: 17 

Skipped: 0 

Age Range  
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Gender ID  

 

Education  

 
 

Race/Ethnicity 
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Q 5: On average, which of the following wastes categories do you generate the most at 
home? Please choose by selecting "most, moderate, or least," or add in your own by 
selecting "other." Answered: 17 Skipped: 0 

 
 

 

 

Q 6: Which of the following do you think is the largest contributor to your household 
waste? Please select one of the options from the list, or add in your own by selecting 
"other." Answered: 17 Skipped: 0 
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Q 7: What is the biggest obstacle that prevents you from recycling materials? Please 
make a selection from the list or add in your own by selecting "other." Answered: 17 
Skipped: 0 
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Q 8: What do you do when you are unsure of which waste bin to place an item in? Please 

choose one or fill in your own by selecting "other." Answered: 17 Skipped: 0 
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Q 9: Please state how much you agree or disagree with the following statements.  
Answered: 17  Skipped: 0 

 

 
 

 
 

Q 10: How do you dispose of the following items? Please match each selection to the 
appropriate bin or recycling facility. Answered: 17 Skipped: 0 
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Q 11: Please pick the option you most agree with from the following list or add in your 

own by selecting "other." Answered: 17 Skipped: 0 
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Q 12: Besides recycling, how else do you think the City of Surrey can support residents 

to reduce their overall household/workplace waste? Please select one of the available 

choices and/or add in your own by selecting "other." Answered: 17 Skipped: 0 
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Q 13: How much do you agree with the following statements? Answered: 16 Skipped: 1 

 

 

 

Q 14: In the following list, please select one response that applies to you or add your 

own by selecting "other." Answered: 17 Skipped: 0 
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Q 15: Currently, recycling depots do not all offer the same level of services, which may 

inconvenience some residents. How likely are you to support the availability of 

comprehensive recycling services at all depots to streamline the process and make it 

easily accessible for residents? Answered: 17 Skipped: 0 
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Q 16: Since waste hauled by waste-haulers (e.g. 1-800-GOT-JUNK) is a significant portion 

of the city’s total waste, how likely are you to support bylaws requiring data collection 

and reporting on waste and recycling material collected by waste haulers? Answered: 17 

Skipped: 0 

 

 

 

Q 17: Are you familiar with the zero waste concept? Answered: 17 Skipped: 0 
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Q 18: What does zero waste mean to You? Please select one from the list or add in your 

own by selecting "other.” Answered: 10 Skipped: 7 
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Q 19: Are you aware of Surrey’s objectives of becoming a zero waste community? 

Answered: 17 Skipped: 0 

 

 

 

Q 20: How likely are you to support the city’s zero waste agenda? Answered: 17 Skipped: 0 
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Q 21: Would you like to learn more about the city’s proposed zero waste agenda? 

Answered: 17 Skipped: 0 
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Appendix D  

Provincial Environmental, Climate and Waste Management Action Programs and 

Initiatives. 

Alberta (Alta.)  

Ministry of Environment and Parks: https://www.alberta.ca/environment-natural-resources.aspx 

Recycling Council of Alberta – Resource conservation, waste reduction, recycling in Alberta: 

https://recycle.ab.ca/ 

Alberta Recycling Management Authority (ARMA) – Responsible for the management of 

Alberta’s electronics, paint, tires and used oil materials recycling programs: 

https://www.albertarecycling.ca/ 

British Columbia (BC)  

BC Ministry of Environment and Climate Change Strategy – Responsible for protecting, 

managing, and preserving BC’s water, land, air, and natural resources. The ministry spearheads 

initiatives on climate preparedness and adaptation and meeting GHG reduction targets: 

https://www2.gov.bc.ca/gov/content/governments/organizational-structure/ministries-

organizations/ministries/environment-climate-change 

Waste Management: https://www2.gov.bc.ca/gov/content/environment/waste-management 

Recycling Council of British Columbia (RCBC) – Charitable organization facilitating ideas and 

knowledge sharing for efficient waste elimination solutions: https://www.rcbc.ca/ 

 CleanBC – To reduce climate pollution, the CleanBC program was developed as a conduit for 

achieving BC’s legislated climate targets of reducing greenhouse gas (GHG) emissions by 40% 

by 2030, based on 2007 levels. The plan describes and quantifies actions for eliminating 18.9 

megatonnes (Mt) of its 2030 target:   https://cleanbc.gov.bc.ca/ 

https://www.alberta.ca/environment-natural-resources.aspx
https://recycle.ab.ca/
https://www.albertarecycling.ca/
https://www2.gov.bc.ca/gov/content/governments/organizational-structure/ministries-organizations/ministries/environment-climate-change
https://www2.gov.bc.ca/gov/content/governments/organizational-structure/ministries-organizations/ministries/environment-climate-change
https://www2.gov.bc.ca/gov/content/environment/waste-management
https://www.rcbc.ca/
https://cleanbc.gov.bc.ca/
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Recycle BC – A non-profit organization providing packaging and paper recycling services to 

over 1.7 million households through curbside, multi-family and depot collection, which is funded 

by packaging and paper producing  businesses: https://recyclebc.ca/ 

Encorp Pacific (Canada) – Federally incorporated, non-profit product stewardship organization, 

which is mandated to develop, oversee and enhance the recovery of used packaging and EOL 

products to prevent them from being land-filled or incinerated: https://www.return-it.ca/ 

Electronic Products Recycling Association British Columbia (EPRA BC) – A non-profit 

organization with BC provincial government  authorization for managing EOL Electronics: 

https://recyclemyelectronics.ca/bc/ 

Manitoba (Man.) 

Man. Ministry of Environment, Climate Change & Parks.  

https://www.gov.mb.ca/sd/waste_management/index.html 

New Brunswick (NB)  

NB Climate Change Action Plan: https://www.conservationcouncil.ca/wp-

content/uploads/2013/02/Conservation-Council-Climate-Action-Plan.Eng-CCNB-

2016.pdfhttps://www2.gnb.ca/content/dam/gnb/Departments/env/pdf/Climate-

Climatiques/climate-change-action-plan-2014-2020.pdf 

Recycle NB – Responsible for ensuring that materials are managed in a manner that is consistent 

with the maintenance of a clean and healthy environment: https://www.recyclenb.com/ 

Newfoundland and Labrador (NL)  

NL Ministry of Environment and Climate Change: https://www.gov.nl.ca/ecc/occ/action-plans/ 

https://www.gov.nl.ca/ecc/waste-management/ 

Rethink Waste NL --  Similar to the City of Surrey’s Rethink Waste program, this initiative  

https://recyclebc.ca/
https://www.return-it.ca/
https://recyclemyelectronics.ca/bc/
https://www.gov.mb.ca/sd/waste_management/index.html
https://www.conservationcouncil.ca/wp-content/uploads/2013/02/Conservation-Council-Climate-Action-Plan.Eng-CCNB-2016.pdf
https://www.conservationcouncil.ca/wp-content/uploads/2013/02/Conservation-Council-Climate-Action-Plan.Eng-CCNB-2016.pdf
https://www.conservationcouncil.ca/wp-content/uploads/2013/02/Conservation-Council-Climate-Action-Plan.Eng-CCNB-2016.pdf
https://www2.gnb.ca/content/dam/gnb/Departments/env/pdf/Climate-Climatiques/climate-change-action-plan-2014-2020.pdf
https://www2.gnb.ca/content/dam/gnb/Departments/env/pdf/Climate-Climatiques/climate-change-action-plan-2014-2020.pdf
https://www.recyclenb.com/
https://www.gov.nl.ca/ecc/occ/action-plans/
https://www.gov.nl.ca/ecc/waste-management/
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supports the need to modify NL’s waste management approaches. It encourages all citizens and 

residents to think and act differently about their waste generation. The program provides easy 

access to meet residents’ WM needs: https://rethinkwastenl.ca/3rs/waste-reduction-week/ 

Green Depot NL – Privately owned and operated businesses that are authorized by NL’s multi-

materials stewardship board (MMSB) to help implement the province’s beverage container 

recycling program: https://greendepotnl.ca/ 

Northwest Territories (NT)  

NT Environment and Natural Resources: https://www.enr.gov.nt.ca/en/service-categories 

Ecology North – Yellowknife non-profit organization, focusing on “climate change, 

environmental education, water, waste reduction, and local food production:” 

https://ecologynorth.ca/ 

Nova Scotia (NS)  

NS Department of Environment – Provincial responsibility for climate change and 

environmental protection: https://novascotia.ca/nse/waste/ 

Eastern Region Solid Waste-Resource Management Committee – Collaborates with 

municipalities, the Government of Nova Scotia and other organizations to achieve provincial 

waste diversion and disposal goals as per NS’s “Environment Act and Environmental Goals and 

Sustainable Prosperities Act:” https://www.erswm.ca/ 

Divert Nova Scotia: https://divertns.ca/ 

Clean Foundation: https://cleanfoundation.ca/ 

Green Schools NS: https://www.greenschoolsns.ca/ 

Nunavut (Nvt.) 

Nvt. Department of Environment:  

https://www.gov.nu.ca/environment/information/organzational-structure 

https://rethinkwastenl.ca/3rs/waste-reduction-week/
https://greendepotnl.ca/
https://www.enr.gov.nt.ca/en/service-categories
https://ecologynorth.ca/
https://novascotia.ca/nse/waste/
https://www.erswm.ca/
https://divertns.ca/
https://cleanfoundation.ca/
https://www.greenschoolsns.ca/
https://www.gov.nu.ca/environment/information/organzational-structure
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Ontario (Ont.) 

Ontario Ministry of Environment and Climate Change – Responsible for the province’s 

environmental protection, restoration and enhancements to ensure public and environmental 

health: https://www.ontario.ca/page/ministry-environment-conservation-parks 

Waste Management: https://www.ontario.ca/page/waste-management 

Ontario Waste Management Association (OWNA) – Ontario’s leading waste management and 

recycling organization serving over 250 private and public sector businesses and organizations. 

OWNA manages about 85% of Ontario’s waste: https://www.owma.org/cpages/home 

Recycling Council of Ontario – Responsible for educating and informing the general public in 

Ontario on waste generation, prevention, efficient resource use and their benefits and 

consequences: https://rco.on.ca/ 

3R Certified – A Recycling Council of Ontario certification program designed to evaluate and 

authenticate “industrial, commercial and institutional” SW reduction and diversion: 

http://3rcertified.ca/ 

Stewardship Ontario: https://stewardshipontario.ca/ 

Ont. EcoSchools: https://ecoschools.ca/ 

Prince Edward Island (PEI) 

PEI Ministry of Environment, Energy and Climate Action: 

https://www.princeedwardisland.ca/en/topic/environment-energy-and-climate-action 

 Island Waste Management Corporation – Provides residential and business waste management 

services across the province: https://iwmc.pe.ca/ 

Québec (Que.)  

Ministry of Environment and Climate Change: 

https://www.quebec.ca/en/government/ministere/environnement 

https://www.ontario.ca/page/ministry-environment-conservation-parks
https://www.ontario.ca/page/waste-management
https://www.owma.org/cpages/home
https://rco.on.ca/
http://3rcertified.ca/
https://stewardshipontario.ca/
https://ecoschools.ca/
https://www.princeedwardisland.ca/en/topic/environment-energy-and-climate-action
https://iwmc.pe.ca/
https://www.quebec.ca/en/government/ministere/environnement
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 Recyc-Que – Residuals and materials management and recovery: https://www.recyc-

quebec.gouv.qc.ca/ 

Saskatchewan (Sask.) 

Sask. Ministry of Environment: https://www.saskatchewan.ca/government/government-

structure/ministries/environment 

Sask. Waste Reduction Council – Provides waste reduction and associated cost strategies for 

businesses, property managers and operating personnel: http://www.saskwastereduction.ca/ 

Recycle Sask. – Responsible for Saskatchewan’s product stewardship programs by collectively 

improving and expanding the province’s product management programs: 

https://www.recyclesaskatchewan.ca/ 

Recycle My Electronics – Manages government-approved industry-led electronics recycling 

program for Saskatchewan consumers and businesses: https://recyclemyelectronics.ca/sk/ 

Yukon (YT) 

YT Department of Environment – Responsible for regulatory enforcement of safe standards for 

air, water and soil; management of human impacts on fish and wildlife; outdoor recreation 

opportunities in parks and campgrounds, and addressing climate change: 

https://yukon.ca/en/department-environment 

Raven Recycling – A non-profit recycling organization established in 1989 by volunteers serving 

the Yukon Territory: https://ravenrecycling.org/ 

 

https://www.recyc-quebec.gouv.qc.ca/
https://www.recyc-quebec.gouv.qc.ca/
https://www.saskatchewan.ca/government/government-structure/ministries/environment
https://www.saskatchewan.ca/government/government-structure/ministries/environment
http://www.saskwastereduction.ca/
https://www.recyclesaskatchewan.ca/
https://recyclemyelectronics.ca/sk/
https://yukon.ca/en/department-environment
https://ravenrecycling.org/
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