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Abstract 

 Multi-unit residential buildings (MURB) house 60% of Vancouver, BC’s population 

and, presently, occupants of MURBs in Metro Vancouver only achieve a waste diversion rate of 

24%. My research identifies barriers impacting MURB waste diversion rates and attempts to 

identify solutions to resolve these issues. I used a mixed methods case study with a grounded 

theory approach to identify how zero waste could be optimized in MURBs. I used purposeful 

sampling to recruit research participants and I conducted audio-recorded, semi-structured 

interviews until data saturation was reached. Information was also collected from survey 

participants and a literature review. Three major waste diversion themes emerged from my 

research: the need for additional services, a required shift in the delivery of education, and the 

need to embrace technology and innovation. By addressing these main themes, it would be 

possible to improve waste diversion rates and even achieve zero waste in the case study MURB.  
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Introduction 

Vancouver, BC is the third most dense city in Canada with 802 people per square 

kilometer (total population: 603,500 (Statistics Canada, 2011a)). With the average cost of a 

single family home (SFH) (a.k.a., single-detached house) in Vancouver at well over one million 

dollars (Real Estate Board of Greater Vancouver, 2016), 60% of Vancouver residents are finding 

more affordable housing in MURBs (Statistics Canada, 2011a). And while MURBs offer several 

advantages over SFH (e.g., typically centrally located, fewer maintenance responsibilities, a 

“built-in community” (CMHC, 2014)) there is a serious issue plaguing occupants of MURBs, 

particularly within Metro Vancouver (a region made up of 21 municipalities, one treaty First 

Nation and one electoral area totalling 2.4 million people (Metro Vancouver, 2011b)) that must 

be addressed, the seeming inability of MURB occupants to divert waste. In 2014, MURBs in 

Metro Vancouver had the worst waste diversion rate (i.e., amount of material being diverted 

from landfills or incinerators) of all sectors (i.e., MURB, SFH, construction, demolition and land 

clearing (DLC), and industrial, commercial and institutional (ICI)), only achieving a dismal 24% 

(Metro Vancouver, 2015b) (see Figure 1). 
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Figure 1: Metro Vancouver 2014 – Disposed and Recycled Volumes Per Capita (Metro 

Vancouver, 2015b). Adapted from “Biennial progress report: Integrated solid waste and resource 

management plan,” by Metro Vancouver, 2015, http://www.metrovancouver.org/services/solid-

waste/SolidWastePublications/ISWRMPBiennialProgressReport-November2015.pdf. Copyright 

2015 by Metro Vancouver. Adapted with permission. 

MURBs are the primary housing option for people living in Vancouver (see Figure 2) 

(Statistics Canada, 2011a) and as the population continues to grow and as Vancouver continues 

to densify we will likely see an increase in demand for MURBs to help meet housing 

requirements (see Figure 3) (Statistics Canada, 2015a).  
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Figure 2: Population Distribution by Dwelling Type (Statistics Canada, 2011a) 

 

Figure 3: Vancouver’s Observed and Projected Population Growth (Statistics Canada, 2015a) 

Furthermore, although the amount of overall material generated by MURBs is low 

compared to the volumes generated in SFH, as the MURB population increases so will the waste 

being generated by them. This increase in waste will be amplified by the current low waste 

diversion rate.   

If the problem of low diversion rates in Vancouver’s most populated building type is not 

addressed in a significant and meaningful way, Vancouver may be on the verge of a waste crisis. 
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With our environment (e.g., water and land pollution), our society (e.g., health impacts of 

pollution), our economy (e.g., loss of economic opportunities reusing or selling material), and 

even Vancouver’s reputation as a leader in sustainability on the line, it is imperative that we act 

now to create smarter waste management systems that lead us away from this impending waste 

crisis. 

Purpose of Research 

The primary objective of my research was to identify how zero waste can be achieved in 

a MURB in Vancouver, BC, Canada. With the urgency surrounding waste diversion in MURBs 

in Metro Vancouver, my research aimed to identify barriers that were influencing MURB 

occupants’ waste diversion rates in Vancouver (e.g., lack of programs) and the strategies that 

could be used to overcome them (e.g., convenience, education, technology, incentives, 

regulation), as well as further suggest what strategies and investments are best used to improve 

waste diversion rates or achieve zero waste in MURBs (e.g., improving material recovery 

technologies, improving MURB facilities for easier recycling, new services).  

My research could provide information to governing bodies, decision makers, recycling 

program developers and waste management companies on how best to structure waste 

management programs, incentives, policies and regulation, based on the barriers and motivations 

found in MURBs as expressed by the occupants. 

Structure of Paper 

First, I briefly describe the case study MURB (CSM) and its waste facilities. Then, I 

highlight the estimated population increases in Canada, BC, Metro Vancouver and Vancouver 

with a focus on the population in MURBs. I then provide an overview of waste management in 

Metro Vancouver and MURBs with some general information about the history of waste 
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management. My research approach, methodology and questions are then described. Next, the 

results from my interviews, survey responses and data collection are detailed, including insights 

into the barriers and motivators faced by building occupants. I also describe what necessary 

waste management components were missing to achieve zero waste in MURBs and what 

solutions are required to fill those gaps. Finally, I conclude with recommendations to improve 

waste diversion rates and achieve zero waste in the CSM.  

The Four R’s 

Reducing, reusing, recycling and recovering, commonly referred to as the “4R’s” or 

“waste diversion”, are components of modern waste management strategies (Worrell & Reuter, 

2014; Smith, 2013), but for most of human history the 4R’s were necessary because material was 

scarce and expensive so people had no choice, it was simply the practical solution. These actions 

also benefited the individuals and the economy by preventing pollution, saving money, energy 

and greenhouse gas emissions that would have otherwise been spent on extracting and 

processing raw materials (Worrell & Reuter, 2014). The 4R’s are listed in the order that is the 

most impactful on waste diversion starting from the source and going all the way to the recovery 

of compost and energy (e.g., methane) (Smith, 2013). There are numerous indications that waste 

management strategies have been a part of human civilization for hundreds, if not thousands of 

years (Nongpluh & Noronha, 2013; Worrell & Reuter, 2014). Archaeologists have found 

evidence that early Romans (2000 BC) had scrap bronze recycling systems; they also found dust 

and ash from wood and coal fires were used as base material for making bricks (Nongpluh & 

Noronha, 2013; Worrell & Reuter, 2014).   

In times of crisis or hardship (e.g., wartime, famine, financial crisis) the rate of waste 

diversion increases significantly (Worrell & Reuter, 2014). In pre-industrial times, recycling and 
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reuse of products was common in everyday life as it was cheaper to recover than to purchase or 

make new items and once a product or material was degraded to a point that it couldn’t be 

reused, it could be recycled (Nongpluh & Noronha, 2013; Worrell & Reuter, 2014).  

In industrial times, recycling was not as popular since materials and goods became 

cheaper to buy because of advancements in technology, innovation and mass production, which 

led to an increase in waste (Worrell & Reuter, 2014). During World War II (WWII) recycling 

was extremely important; even patriotic in some cases. Shortages of materials and financial 

hardship, because of war efforts, created a society from 1939-1945 at least, that was reliant on 

recycling and reuse (Worrell & Reuter, 2014). There were campaigns asking citizens to donate 

metals and materials to the war effort to show they supported their country. After WWII, some 

countries, out of necessity, continued their resource conservation programs (e.g., Japan), but in 

other countries (e.g., USA) most of these programs were abandoned (Worrell & Reuter, 2014).  

Landfills in the 1940’s and 1950’s were a cheap and popular way of disposing of waste; it 

was not until 1970’s when soaring energy costs and a growing environmental movement, which 

began in the 1960’s, that recycling made a resurgence and was supported by innovation and 

standardization (e.g., drop-off recycling centres, universal symbol for recycling) (Worrell & 

Reuter, 2014).  

Later, in the 1980’s and 1990’s, convenient curbside recycling pickup was introduced in 

many Canadian cities, increasing participation levels (Worrell & Reuter, 2014). In 1981 the 

famous “Blue Box” curb-side recycling program was launched in Kitchener, Ontario and by 

1983 the program was city-wide and was achieving 85% participation and significant support 

from the community; now, the program is in cities around the world (McGinnis, Findlay, 

Rathbone, Shantora, & Oliver, 2002).  
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With increasing public awareness about the importance of waste diversion and the 

addition of innovative waste diversion services, cities began to see an increase in the volume of 

materials being received and looked to technology to help process it all and recover valuable 

material which led to the development of material recovery facilities (MRF) (Pressley, Levis, 

Damgaard, Barlaz, & DeCarolis, 2015).   

The following is a brief description of each of the 4R’s. 

Reduce. 

Reducing the amount of waste generated in the first place is commonly referred to as the 

best approach or first step when dealing with waste diversion (Smith, 2013; Worrell & Reuter, 

2014). Common efforts to reduce waste include: 

- bringing reusable bags shopping to avoid plastic bags 

- packing your lunch instead of eating out or bring a reusable container for your takeout 

- choosing products that are returnable, reusable or refillable as opposed to single use 

products 

- single-serve containers produce a lot of waste try to avoid these products 

Reuse. 

Reusing an item more than once without reprocessing extends the life of that product as 

well as eliminates the use of energy needed to produce, recycle and reprocess it (Nongpluh & 

Noronha, 2013). Exchange markets for reusable goods (e.g., Craigslist, eBay) have been very 

successful in the promotion and participation in reuse behaviour (Worrell & Reuter, 2014). 

Common examples of reusing items are: 

- shopping at second-hand stores or exchange markets 
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- repurposing items (e.g., jars can be reused or become drinking glasses, old t-shirt 

becomes a rag) 

- store food items in Tupperware instead of plastic bags 

- line compost bins with newspaper to soak up moister and smell 

Recycle. 

Recycling reduces the amount of waste that our communities need to permanently 

dispose of (e.g., landfills, incinerators) (Nongpluh & Noronha, 2013). It is often referred to as 

“secondary” material because it is usable material that didn’t need to be extracted from the 

environment (Worrell & Reuter, 2014) and these days, recycling is considered the recovery of 

valuable assets or simply being resource efficient (Worrell & Reuter, 2014). Common examples 

of recycling are: 

- participating in recycling programs at your home or office 

- returning electronics to the proper recycling depot 

- composting organic material 

Recover. 

Recover typically describes the recovery of energy from organic material that will 

produce methane as it decomposes (Smith, 2013). Landfill mining is another approach to 

recovery; valuable material is excavated from landfills and reprocessed into new material 

(Strange, n.d.).  Examples of recovery include:  

- recovery of material from landfills that can be used as fuel (e.g., wood products) for 

incinerators to produce power  

- extraction of metals from landfills to be reprocessed into new material  
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Research Context 

Case Study MURB (CSM). 

The CSM is located in the Kitsilano neighbourhood of Vancouver, BC, Canada. It is a 

four-story low rise MURB that houses 60 individual apartments (each privately owned), an 

underground parkade and two elevators. The MURB is comprised of three separate buildings 

(east, centre and west) (see Figure 4) which are connected by external walkways located at the 

back of the buildings (see Figure 6). The central waste facility is located on the ground floor at 

the back of the west building (see Figure 5). The population of the building consists of a variety 

of abilities (e.g., physical), ethnicities, ages, genders, as well as a mix of owners and renters. The 

CSM is governed by its Strata Corporation (i.e., the collective private ownership group), but day-

to-day representation of the CSM is the responsibility of the Strata Council which is made up of 

a small group of owners that are voted in by the Strata Corporation. 

 

Figure 4: Case Study MURB – Front of Building 

 

 

 

 

 

West Building 

Centre Building 

East Building  
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Figure 5: Case Study MURB - Top View (Google, 2015) 

 

Figure 6: Case Study MURB – Exterior Walkways at the Back of the Building 

It is important to note that while the CSM would likely be considered a “typical” low-rise 

MURB of its kind (i.e., Strata Incorporated) in Kitsilano, it may not represent a broader scope of 

MURB types (e.g., social housing complex or a high-rise condo building) or MURBs in other 

communities which may face different challenges and may require different waste diversion 

strategies and solutions. 

 Waste Facility 

West Building 

Centre Building 

East 

Building  

Front Street 

Back Alley 
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Waste Facilities. 

The waste facilities at the CSM have gone through some significant changes over the past 

six years. In 2010, it included two large metal garbage bins (3 cubic yards each), three mixed 

paper bins (64 gallons each), one cardboard bin (64 gallon) and three mixed container bins (64 

gallons each) (see Figure 7). The facility often saw the cardboard bin overflowing (once a 

month) and every couple of months there would be miscellaneous items (e.g., large furniture, 

home appliances, electronics, paint cans, propane tanks) discarded in the waste facility. When 

this happened the property manager was notified by the building occupants or Strata Council 

members and a junk removal company would be called in to handle the waste.  

 

Figure 7: Case Study MURB Waste Facility Setup – 2010 

In 2015, Metro Vancouver implemented a disposal ban on organic material entering the 

waste stream; because of this, significant changes happened to the waste facilities at the CSM. 

First, the building added a composting service to the existing waste diversion services. The 

decision was made to replace one of the large garbage bins with a large half garbage and half 

compost bin. Unfortunately, the lid was heavy and quite high which made it difficult for building 
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occupants to empty their compost bin while holding the lid open. This issue was quickly noted to 

the property manager and Strata Council who determined that smaller compost bins would be 

easier for occupants to use, easier to keep clean (since they were lined with bags) and were also 

picked up more frequently, which significantly reduced the smell and potential for insects or 

rodents. The only problem was a lack of space for the new bins, so it was decided by Council to 

remove the other large garbage bin to make room for the two new compost bins. At the same 

time, the Council decided to replace the large half garbage and half compost bin with a large half 

garbage and half cardboard bin; this eliminated the building’s issue with cardboard overflow. 

These changes resulted in a reduction in the size of the building’s garbage bins by 75%, doubled 

the size of the cardboard bin, increased mixed paper bins by 33% and added two 64-gallon 

compost bins that are user friendly (see Figure 8).  

 

Figure 8: Case Study MURB Waste Facility Setup – 2016 
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Figure 9: CSM Waste Facility - Compost, Mixed Containers and Mixed Paper 

 

Figure 10: CSM Waste Facility - Mixed Containers and Mixed Paper 
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Figure 11: CSM Waste Facility - Waste and Cardboard 

Population and Distribution 

Canada’s population is estimated to grow by 45% in 50 years, from 35.2 million in 2013 

to 51 million (medium growth rate) by 2063 (Bohnert, Chagnon, & Dion, 2015). The province of 

British Columbia (BC) is projected to grow 13% over 50 years, from 4.582 million people in 

2013 to 5.18 million (medium growth rate) in 2063 (Bohnert, Chagnon, & Dion, 2015). Metro 

Vancouver will see most of BC’s growth, 46% in 30 years (Statistics Canada, 2011b), from 

2.356 million people (2011) to 3.443 by 2041. The City of Vancouver’s population is estimated 

to grow 26% over 30 years, from 630,500 (2011) to 795,000 by 2041 (Statistics Canada, 2011b).  

In 2011, 63% of Canadians lived in SFH and 37% live in MURBs (e.g., apartment, 

townhouse, duplex) (see Figure 2) (Statistics Canada, 2011b). In BC, Metro Vancouver and 

Vancouver city we see a steady trend of less SFH and more MURBs. BC has a population 

distribution of 56% in SFH and 44% in MURBs (see Figure 2) (Statistics Canada, 2011b); Metro 

Vancouver’s distribution is 42% SFH and 58% MURBs (see Figure 2) (Metro Vancouver, 

2011b). The city of Vancouver has a distribution of only 34% of people in SFH and 66% of 
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people living in MURBs (see Figure 2) (Metro Vancouver, 2011b). As Vancouver’s population 

continues to grow the city will be forced to densify because of its geographic restrictions. As 

such, it is estimated that 55% - 65% of the new housing units will be apartments. In 2013, 40% 

of the total housing stock was apartments and by 2041 it is estimated that apartments will rise to 

50% of the total housing stock (Metro Vancouver, 2011b). 

Waste Management in Metro Vancouver (MV) 

There was a sharp drop in the waste generated in MV from 2009 to 2010, (Metro 

Vancouver, 2011a). This was primarily caused by a drop in waste generated in the demolition, 

land clearing and construction sector. Following that, there was a steady increase in the amount 

of waste generated in Metro Vancouver from 2010 to 2014, 3.08 million tonnes to 3.34 million 

tonnes respectively (see Figure 12) (Metro Vancouver, 2015a).  

 

Figure 12: Metro Vancouver - Total Waste Generated (tonnes) - All Sectors (Metro Vancouver, 

2015a). Adapted from “2014 Solid waste management annual summary,” by Metro Vancouver, 

2015, http://www.metrovancouver.org/services/solid-

waste/SolidWastePublications/2014SolidWasteManagementAnnualSummary.pdf. Copyright 

2015 by Metro Vancouver. Adapted with permission. 
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Over the past few years there has been an increase in the amount of waste being disposed 

of per capita from MURB occupants while at the same time recycling rates have been flat with 

the most recent year showing a decrease in recycling. SFH are showing a different trend; 

recycling is improving and disposal is decreasing (see Figure 8). 

 

Figure 13: Metro Vancouver – Waste Disposal and Recycling Per Capita (Metro Vancouver, 

2015a). Adapted from “2014 Solid waste management annual summary,” by Metro Vancouver, 

2015, http://www.metrovancouver.org/services/solid-

waste/SolidWastePublications/2014SolidWasteManagementAnnualSummary.pdf. Copyright 

2015 by Metro Vancouver. Adapted with permission. 

Figure 14 below shows the total tonnes of waste disposed and the number of truck loads 

it took to haul it. There is only a small gap between waste generated in SFH (identified as “SF” 

in Figure 14) and MURB (identified as “MF” in figure 14) in Vancouver and with Metro 

Vancouver reporting 24% diversion rate for MURBs they should be considered a primary 

building type to focus diversion efforts on. 
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Figure 14: Waste Disposed by Sector 2015 – Metro Vancouver (Metro Vancouver, 2015b). 

Adapted from “Biennial progress report: Integrated solid waste and resource management plan,” 

by Metro Vancouver, 2015, http://www.metrovancouver.org/services/solid-

waste/SolidWastePublications/ISWRMPBiennialProgressReport-November2015.pdf. Copyright 

2015 by Metro Vancouver. Adapted with permission. 

The majority of waste generated by MURBs in Metro Vancouver consists of organics, 

paper, plastic and household hygiene products (see Figure 15):  

 

Figure 15: Metro Vancouver Waste Disposal per Capita – MURB (Metro Vancouver, 2015b). 

Adapted from “Biennial progress report: Integrated solid waste and resource management plan,” 
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by Metro Vancouver, 2015, http://www.metrovancouver.org/services/solid-

waste/SolidWastePublications/ISWRMPBiennialProgressReport-November2015.pdf. Copyright 

2015 by Metro Vancouver. Adapted with permission. 

The waste diversion rate in Metro Vancouver for all sectors in 2014 was 60% (Metro 

Vancouver, 2015b), with the diversion rate for SFH and MURBs in 2014 at 62% and 24% 

respectively (see Figure 1) (Metro Vancouver, 2015b). With the city’s projected population 

growth, the low waste diversion rate that MURBs are currently achieving will become amplified 

as the population increases in these building types. SFH has shown an increase in diversion rates 

from 44% in 2009 to 62% in 2014 (see Figure 16), while waste diversion rates in MURBs have 

stayed relatively flat from 2009 to 2014 at an average of 27%. The most recent year of data 

shows a decline in MURB diversion rates from 28% in 2013 to 24% in 2014 (see Figure 17) 

(Metro Vancouver, 2015a).  

 

Figure 16: Metro Vancouver - SFH (Metro Vancouver, 2015a). Adapted from “2014 Solid waste 

management annual summary,” by Metro Vancouver, 2015, 

http://www.metrovancouver.org/services/solid-
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waste/SolidWastePublications/2014SolidWasteManagementAnnualSummary.pdf. Copyright 

2015 by Metro Vancouver. Adapted with permission.  

 

Figure 17: Metro Vancouver - MURBs (Metro Vancouver, 2015a). Adapted from “2014 Solid 

waste management annual summary,” by Metro Vancouver, 2015, 

http://www.metrovancouver.org/services/solid-

waste/SolidWastePublications/2014SolidWasteManagementAnnualSummary.pdf. Copyright 

2015 by Metro Vancouver. Adapted with permission. 

While all sectors have opportunities to reduce their respective volumes of generated 

waste, either through responsible consumption (i.e., reducing and reusing) or waste diversion 

efforts (i.e., recycling and material recovery), the high population and low diversion rate for 

MURBs puts them in an especially vulnerable position to deal with increased waste from a 

growing population. The demands on our current waste system will become more expensive to 

operate: land for the storage of waste is becoming more scarce, landfill fees in the region are 

becoming more expensive (see Figure 18) (Carr, 2014), and waste haulers will, and are, 

travelling farther from Vancouver to other communities in an effort to find more space or less 

expensive tipping fees (Metro Vancouver, 2015b). The result is an increase in operational costs 

(e.g., fuel, wages) and GHG emissions related to waste disposal. 



ACHIEVING ZERO WASTE IN MURBS  32 

 

 

Figure 18: MV - Observed and Projected Tipping Fees (Metro Vancouver, 2015b). Adapted 

from “Biennial progress report: Integrated solid waste and resource management plan,” by Metro 

Vancouver, 2015, http://www.metrovancouver.org/services/solid-

waste/SolidWastePublications/ISWRMPBiennialProgressReport-November2015.pdf. Copyright 

2015 by Metro Vancouver. Adapted with permission.  

Waste Management in MURBs 

Waste management in MURBs can be complicated given the number of variables 

involved such as occupants’ physical ability to divert waste, understanding of program 

requirements and available space for sorting and storage in apartments (Ando & Gosselin, 2005; 

Barr & Gilg, 2005; Jenkins, Martinez, Palmer, & Podolsk, 2003; van den Bergh, 2008) and as 

such, it is difficult for buildings to achieve high waste diversion rates (Metro Vancouver, 2015a). 

Numerous waste behaviour studies have identified convenience as one of the most important 

factors when it comes to achieving high waste diversion (Ando & Gosselin, 2005; Barr & Gilg, 

2005; Crociata et al., 2015; Jenkins et al., 2003). In addition, it is difficult to identify individual 

violators of program requirements or material bans in order to correct behaviours, therefore 

mandatory programs have little influence on MURBs recycling rates (Jenkins, et al., 2003).  
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The Concept of Zero Waste in MURBs. 

The Recycling Council of British Columbia (2016) defines the concept of zero waste as 

follows.  

Zero Waste is a goal that is ethical, economical, efficient and visionary, to guide people 

in changing their lifestyles and practices to emulate sustainable natural cycles, where all 

discarded materials are designed to become resources for others to use. 

Zero Waste means designing and managing products and processes to systematically 

avoid and eliminate the volume and toxicity of waste and materials, conserve and recover 

all resources, and not burn or bury them. Implementing Zero Waste will eliminate all 

discharges to land, water or air that are a threat to planetary, human, animal or plant 

health. (Recycling Council of BC, 2016) 

Using the definition above we can define zero waste in MURBs as the implementation of 

programs and services that enable the building occupants to divert all their waste from landfills 

or incineration, thereby allowing the recovery and re-introduction of material back into the 

manufacturing process, reducing the need for new raw material in the assembly of new products 

(Statistics Canada, 2016, p. 3). 

Research Methodology 

General Approach 

I used an exploratory concurrent mixed method case study (Creswell, 2009) on a single 

MURB in Vancouver, BC. By using a case study focused on a single MURB, I could look at the 

problem broadly while keeping the workload manageable. My research was exploratory and 

aimed to identify the variables and factors that impact waste diversion in the MURB. To identify 

these variables and factors my research required the collection and analysis of both qualitative 
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and quantitative information derived from interviews, survey responses, and information 

collected from national, provincial, regional and municipal reports, as well as numerous other 

sources of published articles and books.  

It is common to use interviews as a research method to collect qualitative data about the 

human elements of waste management (Barr & Gilg, 2005; Crociata et al., 2015; Hong et al., 

1993; van den Bergh, 2008). Barr and Gilg (2005) describe a model that can be used to predict 

waste management behaviours in households. This model focuses on three main factors that 

influence waste management behaviour: environmental values, situational variables and 

psychological behaviours. They used a case study approach and surveyed the residents of the city 

of Exeter, Devon, UK to determine recycling behaviour. I used these three factors as the basis of 

my interview questions and analysis. 

I used purposeful homogeneous sampling, along with semi-structured interviews and 

thematic analysis (Kanji, 2012). Ethical approval and informed consent was obtained from Royal 

Roads University prior to conducting the research. Qualitative research facilitates further 

investigation through quantitative studies, therefore, a small sample size is often utilized as long 

as data saturation is achieved (Kanji, 2012). Additionally, the smaller sample size enables 

researchers to make associations with the respondents and enhances the validity of in-depth 

inquiries (Cohen & Crabtree, 2008; Kanji, 2012). Qualitative research involving humans as the 

investigative tool will always include validity threats such as reactivity (i.e., potential distorting 

of behaviours and statements due to the researchers’ presence), researcher and respondent bias 

(i.e., when participants are not completely truthful or may withhold information to avoid 

embarrassment or protect their privacy) that can affect the trustworthiness of the responses 

received from research participants (Cohen & Crabtree, 2008; Kanji, 2012). Methods to increase 
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trustworthiness of responses have been addressed through data saturation, confidential interviews 

and anonymous surveys. 

Research Participants  

I initially approached building occupants at a Strata Corporation meeting in 2015 and 

then I sent a short letter to every unit in the building to inform occupants of my research project 

and how they could participate, and that all responses would be kept strictly confidential. I 

encouraged building occupants to participate in my research project by offering a small 

incentive, a random draw for a gift card of the winners’ choice ($100 card for interview 

participants and $50 card for survey participants).  

In total, there were 13 individual research participants: six participants completed both 

the face-to-face interview and the online survey, six participants completed the interview only 

and one participant completed the survey only. Participants came from different areas of the 

building as well as different floors, which provided a good sample of the various physical 

barriers participants may face.  I achieved representation from both sexes, three male and four 

female participants. Their ages ranged from approximately 26 to 65+ years old. All the research 

participants were employed except for one person who was retired.  Six research participants 

(85%) had at least partial access to a car. Three participants (25%) had a household income 

between $120,000-150,000, one participant (8%) had a household income between $90,000-

120,000, and the remaining three participants (25%) preferred not to answer. The participants 

had education ranging from graduating from a 1-3 year college program to a participant who had 

a doctoral degree. Five interviewees (42%) indicated that they either worked in the sustainability 

field or had dedicated their lives to living as sustainably as possible, which provided an insight 

into how the more advanced waste diversion participants could handle the task of waste 
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diversion. Most participants had lived in Vancouver or the case study MURB for several years 

with only a few participants that were new to the CSM and the building’s waste diversion 

programs.  

Data Collection 

My primary research method was interviews where I used open-ended and semi-

structured questions. I collected additional information through document analysis (e.g., waste 

diversion reports from MV) and direct observation (e.g., changes in the layout of the waste 

facility) all of which are typical methods that have been used in similar studies (Ando & 

Gosselin, 2005; Barr & Gilg, 2005; Crociata et al., 2015; van den Bergh, 2008; Hong et al., 

1993). 

Interviews took place between April 6
th

, 2016 and May 8
th

, 2016 and lasted between 20-

60 minutes. I gave participants the opportunity to add additional comments about waste 

management to ensure that no important information was missed and to evaluate individual 

knowledge of waste management. I gave interviewees the option of having the interview 

conducted in their apartment, my apartment, or a public place like a coffee shop; all participants 

asked for the interview to take place in my apartment. I reviewed the consent form with each 

interviewee and had each of them sign it before the interview began. I then asked the 

interviewees several questions about their views and habits around waste diversion. I voice 

recorded all the interviews using an application on my phone and I also took hand written notes. 

I recorded no identifying information and because participants could potentially be identified by 

their voice I kept these recorded files in a password protected folder on my password protected 

computer.  
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I used Google Forms, a free online tool, to create and distribute the survey component of 

my research project. I sent the survey to interviewees after they had completed their interviews 

and I also had one person respond to my letter notifying me that they were interested in 

completing the survey. In the survey, I asked participants a series of waste diversion related 

questions as well as some general information (e.g., age, education). I used this information to 

supplement my interview data and confirm themes in waste diversion knowledge. The data from 

the surveys was recorded in Google Forms in excel format from which analysis was done. My 

consent form was integrated into the first page of the survey where I also informed participants 

about the research objectives and that their responses would be completely anonymous.  

I conducted a literature review on waste diversion and focused on programs and diversion 

rates of Metro Vancouver and the City of Vancouver. I also investigated population, geographic 

distribution, and advanced waste diversion facilities and technology.  

Data Analysis 

My data analysis was completed in four steps with the first consisting of transcribing 

verbatim the previously voice recorded interviews. The second step included several reviews of 

the interview transcripts in order to become familiar with the responses received and to identify 

and interpret similarities and differences among interviewees and begin developing themes. The 

third step I took was to create a summary of individual responses to each question and create 

observational notes about the themes that emerged. In the fourth step, I compiled and 

summarised the most prominent themes across interviewees.  

The interview data was my primary source of information and required extensive coding, 

grouping and re-grouping in order to identify common patterns or factors (Kanji, 2012) that 

influence waste diversion. Data-driven coding (grounded theory) was used extensively as 
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unanticipated codes quickly emerged (Creswell, 2009). Codes were refined and are presented in 

the results and discussion section of this research paper. 

I analyzed survey data and compared it to interview data to provide a secondary source of 

information.  

Strengths and Limitations 

The confidential semi-structured questions were a critical part of my research. They 

allowed a safe place for a conversation about a sensitive topic, waste diversion habits. I intended 

to give the interview participant a feeling of security by clearly stating that their responses would 

be kept strictly confidential. I also attempted to give participants a sense of trust that they could 

be completely open about every aspect of their waste behaviours by demonstrating that I also 

understood the challenges facing waste diversion and that I was non-judgemental and 

sympathetic. I believe this encouraged interviewees to tell me things that they may have been too 

embarrassed to reveal or in some cases at risk of recourse for violating waste by-laws, which all 

added to a rich data set full of insightful findings. 

A limitation of my research was that the CSM may not represent a broader base of 

MURBs in terms of waste diversion, which limits the usefulness of the findings. For example, 

the CSM may not face the same waste diversion barriers as a high-rise MURB or a MURB in 

city with different waste regulation and services. The potential for participants to distort their 

statements because I was present or that they may not have been completely truthful or may have 

withheld information to avoid embarrassment or protect their privacy (i.e., reactivity) was also a 

limitation (Cohen & Crabtree, 2008; Kanji, 2012). To increase trustworthiness interviews were 

conducted and data saturation was achieved. Thirteen participants from 10 different units 

allowed for data saturation to be achieved (Kanji, 2012). The only new themes that emerged 
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from the final interviews were those from questions asked of the participant that encouraged 

creative answers and for them to think outside the box for waste diversion solutions. Guest, 

Bunce & Johnson (2006) found: "a sample of six interviews may [be] sufficient to enable 

development of meaningful themes and useful interpretations" (p. 78). As mentioned above, 

trustworthiness of the results was increased by achieving data saturation through confidential 

interviews and anonymous surveys. Lastly, validity was reached by demonstrating strong 

evidence for inferences and conclusions, all while reporting the lived experiences and 

perspectives of those observed during the research (Kanji, 2012). 

Research Results and Discussion 

Through my research I have identified significant underlying issues with waste 

management at the CSM. The following sections group together and discuss major themes 

identified from the information collected from my interview and survey responses. Topics 

covered include the impact it has on the environment, economy and society, factors considered 

before purchasing products, who should be responsible for waste diversion, challenges of 

diverting waste in a MURB with the current system, the effectiveness of waste diversion 

programs and what motivates participants to divert waste, the pride people have for their waste 

diversion efforts and the gaps in the current waste diversion program.   

Waste Diversion 

I asked interviewees to list the social, environmental or economic benefits they thought 

diverting waste created. Generally, participants felt diversion was important and that they should 

be doing more of it.  
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Social Benefits. 

Social benefits seemed to be the most difficult for people to identify; many couldn’t think 

of any examples. Below are the responses that were received from interviewees. 

- “Happy planet, happy people” one interviewee stated, meaning a healthy environment 

would ultimately improve the health and quality of life for the people in the 

community.  

- Another said that if we don’t address the environmental issues we are now facing 

(e.g., solid waste, air pollution, water contamination) that the human race may not 

survive.  

- A quarter of the interviewees felt that waste wasn’t going to be a big issue in our 

lifetime but it would be a significant concern for future generations and six 

interviewees (50%) added that it was our responsibility to do what we could to 

conserve resources and leave a more sustainable future for the generations.  

- Simply giving the building occupants the ability to divert waste at the building made 

four interviewees (33%) happy.  

- One was so proud of the building’s waste facilities that they noted giving a tour of it 

to some visiting guests.  

- Four interviewees (33%) felt that their overall contribution to waste diversion was 

small but that the combined efforts of everyone would have a significant impact so it 

was important for every individual to participate.  

- Three interviewees (25%) felt that putting more responsibility on the producers would 

alleviate stress, anxiety, frustration and uncertainty around waste diversion and free 

up time that may have been spent diverting material. Research confirms that reducing 
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the amount of time people in MURBs spend diverting material has a significant 

positive correlation with improved diversion rates (Ando & Gosselin, 2005). 

- Six interviewees (50%) spoke about how donations of food, clothing and household 

items improve the quality of life for those in the community, even the person 

donating felt good about positively contributing to society.  

- Diverting waste was agreed by eight interviewees (67%) to be a social norm and that 

it didn’t feel right if they had to put recyclable material in the garbage or if they saw 

others doing it.  

- One participant also gave an example of how cleaning a neighbourhood in 

Vancouver’s downtown east side area, which has a problem of discarded needles 

from narcotics users, may have kept the area safer for residents, especially children.  

Environmental Benefits. 

All the participants easily came up with examples of environmental benefits of waste 

diversion. The following are the views of interviewees on the environmental benefits of waste 

diversion. 

- Reducing the need for landfills and the demand for land, as well as reducing the 

potential environmental impact landfills have on surrounding soil, water, air and 

wildlife was noted by five interviewees (42%).  

- Two interviewees (17%) noted that as landfills got to capacity newer landfills would 

be needed and in order to make a profit they would need to find cheaper land which 

means moving away from the city, increasing the amount of travel (e.g., fuel 

consumption, emissions) that waste vehicles would need to go.  
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- Incinerators were also felt by three interviewees (25%) to pose an environmental 

threat as these facilities put harmful chemicals in the air and eliminate the ability to 

recover valuable materials from the waste stream.  

- General concern about the amount of waste generated by our society and the negative 

impact it is having on our environment was mentioned by 11 interviewees (92%).  

Economic Benefits. 

 Interviewees identified numerous examples of economic benefits from waste diversion. 

Hong et al. (1993) describe in their article about the economics of household recycling that 

pricing incentives (e.g., free recycling paid for by increased landfill fees) proved to increase 

recycling participation; however, this participation had no significant impact on the demand for 

waste collection (i.e., garbage). This indicates that even when recycling is cost effective, 

households will continue to rely on waste disposal. This is an important finding as it shows that 

economic incentives alone won’t resolve our waste problem and that the waste being generated 

needs to be dealt with in a more direct manner. Highlights of my findings include:  

- Five interviewees (42%) felt that the producer and consumer would both benefit 

economically from a reduction in packaging or better product design because the cost 

of packaging materials, shipping, storage and final disposal costs could all be 

decreased, thereby reducing the cost to produce and to purchase.  

- Six interviewees (50%) described even greater impacts such as reducing the need for 

raw materials in the first place, saving the costs, energy and emissions related to 

excavating, transporting, refining and manufacturing new products.  
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- Four interviewees (33%) felt that even though waste diversion had associated costs, 

energy usage and emissions expenditures it would still be less resource-intensive to 

divert materials than to create them again from raw materials.  

- Excessive packaging, whether it was because of poor design or for other purposes 

(e.g., marketing), made five interviewees (42%) feel frustrated and less likely to 

purchase that brand again.  

- Two interviewees (17%) noted that waste diversion creates jobs in a growing industry 

(e.g., sustainability, waste management).  

- Five interviewees (42%) identified that there would be a decrease in the costs to 

develop and maintain landfills or incinerators. 

- Two interviewees (17%) noted the monetary value of refundable bottles and cans.  

- Two interviewees (17%) brought up the cost savings of avoiding plastic bags. 

- Five interviewees (42%) commented that donations of food, clothing and household 

items can help reduce the economic burden put on those in the community.  

Purchasing Power 

Interviewees stated numerous ways their purchasing habits were influenced by their 

ability to buy more sustainable products and how easily it was to divert waste from the products 

they chose. 

- I asked interviewees what they considered before purchasing a product (e.g., food, 

furniture, electronics, clothing), and eight (67%) said cost was the primary 

consideration. They saw cost as the main reason for not purchasing more sustainable 

products; one interviewee stated,  
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I think if I was richer or had slightly more expendable income I would likely try to be 

more conscious with bigger [purchases], which might be a misconception but I associate 

getting [sustainably made] furniture as being more [expensive] and, therefore, opted for a 

less expensive option so I go for the Ikea stuff. 

- Locally made or quality made products were stated as being purchasing factors for 

eight interviewees (67%), but as noted above cost was often restrictive.  

- Nine interviewees (75%) felt that packaging was one of their top considerations. 

- Six interviewees (50%) specifically expressing frustration at over-packaging and 

avoiding buying brands packaged in this way. One said, “I’m really appalled by the 

excessive packaging that it used for their products. You buy a little bottle of 

antihistamine and it comes in a huge card and is just over packaged”, while another 

quipped, “…give me a break from all the packaging please!”  

- Three interviewees (25%) noted that they avoided buying anything from China 

because they considered the quality so poor that it may be hazardous to their health.  

- Three interviewees (25%) said that the actual “need” for the item was very important 

to them. 

- Three interviewees (25%) stated that they often look for a particular brand or are 

influenced by good marketing.  

- Three interviewees (25%) also noted that the convenience of purchasing a product 

was a major factor for them.   

Stress, Frustration and the Unknown 

Many of the interviewees stated that they felt stress and frustration when trying to divert 

material that was not easily identifiable or when they didn’t have the knowledge or resources to 
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appropriately divert the waste.  Barr and Gilg (2005) describe in their study on household waste 

diversion attitudes and action that investment in waste diversion infrastructure may be a better 

use of funds to increase waste diversion than using that funding for education and awareness 

campaigns. Based on the interview data, additional services and improving education, as 

opposed to eliminating education, were the occupants’ preferred approach. The following are 

details as described by interview participants.  

- One interviewee exclaimed,  

What do you do with your old socks, so many times I feel bad but I don’t know what to 

do with it so I put it in the garbage and I feel really bad about it. I do try to use damaged 

clothing as rags but there are only so many socks or shirts you can use for rags.  

- I asked interviewees if they would be willing to pay for additional services that 

improved waste diversion at the building and 11 (92%) said that they would be 

willing to pay between $27-134+ per year (dependent on improvement in waste 

diversion rate). 

- One interviewee noted that because they didn’t have access to a car it was difficult to 

get materials to collection depots and that they often left it in the central waste facility 

hoping the waste service company would divert it.  

- Seven interviewees (58%) were concerned with the continued need for space in 

landfills and that we might run out of land if our poor waste diversion continued; 

however, only three (25%) noted concern about the existing landfill and what damage 

may have already been caused by dumping.  

- Four interviewees (33%) expressed feelings of frustration because of the level of 

effort they had put into waste diversion only to find out that MURBs in the Metro 
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Vancouver region are only achieving 24% waste diversion (Metro Vancouver, 

2015a).  

- One interviewee was taken back by the low diversion rate of MURBs, stating,  

I’m surprised by the stats of waste diversion in MURBs because I think of Vancouver as 

a progressive city that does a lot in this area and yet we are still quite far behind and then 

I imagine how bad it is elsewhere.  

 

- Four interviewees (33%) wanted to know what happened after the recycling bins were 

taken from the building, stating that they really had no idea what happened to the 

material after that point.  

- One interviewee wanted proof that the service company was actually recycling or 

composting once materials left our facilities.  

Some interviewees questioned if the waste diversion rate for MURBs in Metro 

Vancouver was low not because people weren’t diverting, but that their diversion efforts were 

incorrect and they contaminated the recycling bins and the service providers were required to 

throw the entire contents of the bins in the garbage.  

Shifting the Responsibility 

Interviewees commented on the need to place more responsibility of diverting waste on 

the producers of products and how this might impact the current state of waste diversion.  

- Seven interviewees (58%) said that they wanted the companies producing, 

manufacturing, shipping, storing or selling products that are packaged in complicated 

or excessive material to be held responsible and accountable for the choices they 

made about how the product is produced, packaged and sold.  

- One interviewee was adamant about producer responsibility, saying,  
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I think that the manufacturers and producers of material or products, whatever it is, they 

need to be fully responsible for the choices they make in terms of how and what they 

produce and how they package and ship those goods. They should not be able to produce 

or package anything that isn’t responsible or sustainable. They shouldn’t be allowed to 

pass on the cost of excessive packaging, and then additional cost ramifications of that 

onto the customer. For example, any increased shipping costs, increased storage of shelf 

space costs, and the task and responsibility to correctly recycle the product or packaging. 

- Three interviewees (25%) thought regulation should be implemented so that 

companies are required to use packaging material that the end user can either reuse or 

recycle easily.   

The general feeling was that building occupants were limited by circumstance, 

knowledge or ability to divert waste and that manufactures and businesses could help resolve this 

problem by offering professional and impactful solutions at the larger scale. They felt that the 

cost of unsustainable packaging choices should not be passed onto the consumer- those costs 

should be taken from the bottom line of the companies making the irresponsible decisions.  

Obeying the Law 

A theme surrounding abiding by the rules of waste by-laws and program requirements 

emerged from a number of interviewees. While a study done by van den Bergh (2008) found that 

a mandatory waste management program has the same influence as a volunteer program, 

indicating that unless program requirements can be enforced, they will be ignored. This indicates 

that having clear guidelines about how to comply with waste by-laws and programs requirements 

should have the same impact as implementing a heavy-handed program without the associated 
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costs to manage and operate enforcement. Below are the findings I have obtained from my 

interview participants.   

- Five interviewees (42%) commented that they felt the CSM would only start using 

additional waste services (e.g., composting) when a by-law was implemented banning 

material from entering the waste stream.  

- Before the ban only two of the interviewees (17%) said they composted with their 

own private bins, but after compost was banned from garbage and the composting 

program was implemented, all 12 interviewees said that they were using a compost 

bin.   

- One interviewee specifically noted that it was the law to compost, therefore everyone 

needed to participate in the program. They were adamant about following the rules 

and being a good citizen, saying,  

It is the thing we are supposed to do, literally, the bins say that’s what we’re supposed to 

do and I try to follow the rules. If there were no rules I probably wouldn’t and I would 

probably be a lot worse, but there are rules and I’m pretty good about following them, 

generally. 

- Seven interviewees (58%) stated they felt comparable regulatory mechanisms should 

be imposed on the producers of products or packaging that was difficult or non-

recyclable to ensure they were accountable for their business decisions.  

The problem with the waste regulations, as two interviewees (17%) noted, was that the 

rules and available programs vary across provinces, municipalities and building types leaving 

most interviewees the daunting task of understanding how to comply in each specific place they 
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find themselves (e.g., live in a MURB in Vancouver, BC, work in an office tower in Richmond, 

BC and vacation in a SFH in Vernon, BC).  

Conflicting Beliefs and Behaviours  

A recurring theme described by all interviewees was their general commitment to and 

belief in the benefits of waste diversion. Interviewees demonstrated a good understanding of 

waste diversion and were actively participating in the diversion programs; however, in almost 

every case they were not diverting at least one component of waste correctly. Sometimes the 

interviewee was unaware that their diversion efforts were actually in violation of waste by-laws 

or program requirements. Examples of conflicting waste management beliefs and behaviours 

were repeatedly reflected in participant responses and are detailed below.  

- One interviewee stated,  

Why can’t I throw my almond milk container in the recycling, which I do anyway, 

because where on earth am I supposed to put it? And it makes me feel better if I put it in 

the recycling, even though I know it’s wrong and it shouldn’t be there, but there is no 

option, there is no alternative, it’s not easy, there is no convenience. 

-  Two interviewees (17%) incorrectly stated that the CSM’s compost program didn’t 

allow certain organic material and they both wished they had another option besides 

putting them in the garbage; one said, “Meat by-products, like chicken/turkey bones, 

but I don’t know what to do with them.”  

- Five interviewees (42%) stated that if they didn’t know how to divert something or if 

it wasn’t easy to divert it they had no problem throwing material in the garbage; two 

of those participants worked in the sustainability industry, leaving one to wonder, 

after so many years of waste diversion education and awareness, is the system 
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doomed to fail, is human error (e.g., misunderstanding recycling requirements, lack of 

concern for waste) not being considered in the design of the waste programs?  

- Nine interviewees (75%) wanted to continue to learn how to better divert their waste 

or at least an aspect of waste that they generated.  

- Ten interviewees (83%) grew up diverting waste, two of which dedicated their 

professional careers to sustainability. Yet ten interviewees (83%) described a 

particular material that they had trouble diverting, a sort of waste diversion “Achilles 

heel”. One interviewee said,  

BBQ propane tanks, what on earth do you do with those, and how bad do you feel when 

you throw those in the garbage? So, we have like 10 of them in our apartment because I 

just don’t know what to do with them, and we can’t use the refillable because it is such a 

small BBQ, so that makes me feel terrible.  

- Five interviewees (42%) admitted that when it was too difficult or they didn’t know 

how to divert a particular material they would put it into the garbage, even though 

they thought it was most likely recyclable.  

- Four interviewees (33%) were quoted as saying that if they had a material that they 

didn’t know how to divert they would put it into the recycling bin they felt was most 

like the material and hope that it would be recycled, an action that may have actually 

contaminated the entire recycling bin.  

- One interview participant listed the type of plastic by number that was allowed in 

their recycling bin, they knew the waste pick-up schedules, they washed all recyclable 

material, removed all labels from tins and crushed cans before putting them in the 

correct recycling bins and yet didn’t know if the building could recycle their 
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newspapers, so they took them to their family’s SFH to ensure they were diverted 

correctly.  

- One interviewee was very happy to use the composting service at the building, 

however, they noted using a plastic bag to transfer compostable material from the 

compost bin in their apartment to the central facilities and then put the bag into the 

garbage, an action the interviewee said was “not the most sustainable choice, but it 

worked for their needs.” 

- One interviewee said they didn’t think our waste was having any impact on the 

environment and that diversion efforts simply made people feel better about 

themselves; however, they still fully participated in the waste diversion programs. In 

fact, this interviewee was the designated person in the household to take the waste to 

the building’s central facilities. They explained they were happy to comply with the 

waste regulation because they wanted to follow the rules and appease people who did 

believe in waste diversion. 

Norms and Influences of Waste Diversion 

It was clear from the interview data that aspects of waste diversion were accepted as 

social norms and that participants were influenced in some way to abide by the norm (Thogersen, 

2006). Crociata et al. (2015) looked at how culture influences waste diversion behaviour and also 

found that one of the strongest predictors of household recycling is norms. Highlights from my 

findings include:  

- Ten interviewees (83%) described growing up recycling or learning to reuse or repair 

things from their families and friends. This seemed to be a common factor among the 

interviewees that had a high level of knowledge of waste diversion (e.g., understood 
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the differences between types of plastic and how to divert each) and in many cases 

also showed a high level of effort towards waste diversion (e.g., reusing or fixing 

items).  

- Access to waste diversion programs and services at the building were specifically 

noted by six of the interviewees (50%) as a key component in diverting waste. 

- If interviewees had to go offsite to recycle the product, three (25%) said they were 

more likely to put it in the garbage (e.g., plant pots, renovation material, toilets, 

plastic bags).  

- Five interviewees (42%) said that they were new to waste diversion, or a component 

of waste diversion, and were only exposed to it when the building began the services 

(e.g., compost).  

- Nine interviewees (75%) said they would welcome any additional services that made 

diverting more easily accessible or gave them feedback on how much waste they 

were actually diverting.  

- Partners were noted as a significant influence on four interviewees (33%) waste 

diversion habits.  

- Two interviewees (17%) said that they didn’t believe there was a problem with waste 

from MURBs when compared to the huge amount of waste being generated in other 

sectors (e.g., industrial processes). However, these interviewees still participated in 

waste diversion programs, often to appease their partners, abide by the social norm or 

comply with waste regulations.  
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- Three interviewees (25%) stated that they were influenced to divert waste due to 

witnessing poor waste diversion habits or the results of bad diversion habits (e.g., 

plastic in the ocean, garbage in the streets).  

- One interviewee commented that in some circumstances there is no ability to reduce 

or avoid waste, for example, some financial or legal documents require hard copies.  

- Two interviewees (17%) said that they had made a personal commitment to reducing 

waste and being more sustainable in general because it was the norm and the 

responsible thing to do, one interviewee saying,  

Now it’s just normal, when we go to the store we bring our reusable bags, it is now an 

unconscious action, same with items that don’t need to be bagged they just go into the 

shopping basket and then into our reusable bags. 

- Two interviewees (17%) stated that they worked within the sustainability industry 

and further devoted themselves to the cause.  

- Five interviewees (42%) described education and support as critical for waste 

diversion to succeed and wanted to see an improvement in this area from the CSM.  

- Success stories about waste diversion (i.e., waste diversion does help) or high profile 

celebrities who support sustainability (e.g., David Suzuki, Leonardo DiCaprio, 

Arnold Schwarzenegger, Bill Nye) were positive influences on three (25%) of the 

interviewees waste diversion habits.  

- Three interviewees (25%) said that cost influenced them to reduce the volume of 

things they were consuming and consequently wasting. 

- The inability to comply with waste programs (e.g., health reasons, mobility issues) 

were noted by two interviewees (17%) as significant barriers.  
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- One interviewee mentioned the lack of time to learn and participate in the programs 

as an influence on their diversion habits. 

- Five interviewees (42%) noted that not understanding how to comply with programs 

was a problem for them to divert properly.  

Proud Waste Diverters  

Interviewees generally had a similar setup in their apartments for their waste diversion 

bins. Typically, they had their recyclables (e.g., containers, paper, cardboard) separated and 

stored in a backroom or storage closet, their compost bin was in the kitchen either in the freezer 

or under the sink, and garbage bins were small and placed in the kitchen and bathrooms. The 

following are highlights from my findings:  

- One interviewee commented about their small garbage bin, “It’s interesting to see that 

the garbage doesn’t need to be taken out as often because we have the recycling and 

composting.” 

- One interviewee noted, “I am kind of proud of our waste facility…. look how small 

our garbage bin is, that is for the entire building, everything else goes into the 

recycling and composting.”   

- Two interviewees (17%) noted that they collected all of their divertible materials in 

one bag and separated it in the building’s central waste facility.  

Five interviewees (42%) noted that space within their apartments to separate and store 

materials was an issue and to resolve it, they needed to frequently take their waste 

down to the buildings facility (multiple times a week in some cases). 
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- Two interviewees (17%) discussed their fear of rodents or insects being attracted to 

the recycling stored in their apartment; this prompted them to take their divertible 

material to the central facility more often. 

There is Still Hope 

There were numerous accounts of “hope” mentioned in different ways by ten of the 

interviewees (83%). The following are highlighted findings from my research:  

- Ten interviewees (83%) hoped that the effort they were putting into diverting waste 

was worth it, that they were diverting properly and that there was a reduction in the 

amount of waste being generated by them and in turn this was improving the 

environment. 

- Four interviewees (33%) hoped that the product or material they were trying to divert 

was recyclable or compostable in the first place, with one interviewee saying, “I 

assume the yogurt containers and glass jars and other little plastic stuff goes in [the 

recycling bin] but I don’t always know for sure, but I throw it in anyways hoping that 

it can be recycled.”  

- Five interviewees (42%) hoped that they had placed the material in the correct bin, 

with one interviewee saying,  

I just can’t get myself to throw it in the garbage, and I feel there is a slim chance that 

maybe it will get recycled, and maybe if everyone is throwing the same items in the bin 

then maybe they will figure out how to recycle it. So, I just throw it in and hope for the 

best.  

- Four interviewees (33%) hoped that if they didn’t put material in the correct bin that 

no one saw them doing it. 
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- Two interviewees (17%) hoped that a recycling employee would see the material and 

know how to properly dispose of the material.  

Furthermore, some participants had hope that the service company was abiding by the 

waste diversion regulations and not just putting the material in the garbage once collected. 

Another interviewee expressed concern over the service provider’s ability to divert the material 

at all given that if the recycling bins contain too much banned material the contents of the entire 

bin are put into the garbage as per Metro Vancouver’s operating procedure (Metro Vancouver, 

2014).  

Sources of Waste 

There were a few overarching sources of waste that were noted by interview participants; 

they are detailed below. 

- Packaging, specifically food or beverage packaging (e.g., plastic clam-shell 

containers) was noted by ten interviewees (83%) of interviewees as the biggest source 

of waste in their lives.  

- Cardboard was noted as a big source of waste by four interviewees (33%), especially 

when it came to large purchases.  

- Compost was noted as a new component of waste diversion for most participants 

because the CSM only started the program in 2015 but it was noted as a significant 

source of waste for five interviewees (42%).  

- Paper was pointed out by three interviewees (25%) as a significant source of waste 

but that the amount of paper they were consuming in general had significantly 

dropped because of the alternatives currently available (e.g., use of technology, 

electronic signatures).  
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Reduce and Reuse 

Reduce and reuse are very impactful waste diversion behaviours and many interview 

participants described examples of how they employ those behaviours in their daily lives. Below 

are examples provided by interview participants.  

- Ten interviewees (83%) noted that they have been reducing and reusing for many 

years and that it was common practice to do so.  

- Seven interviewees (58%) commented specifically on the ways they currently 

reduced and reused products; examples given included buying items with little or no 

packaging to avoid waste in the first place, using Tupperware to store food as 

opposed to plastic bags, taking reusable bags to the store to avoid plastic bags (which 

proved difficult for many who didn’t carry one with them at all times) and avoiding 

single use products (e.g., single serve coffee pods, small bottles water).  

- Two interviewees (17%) stated that they always try to repair things instead of 

purchasing new ones, a skill which they learned from their family growing up. One 

interviewee said,  

There wasn’t really recycling programs back when I was really young, however, I did 

learn from my Dad and Grandfather about fixing things, as opposed to throwing it away 

and getting a new one. And I still do that, fix things, although most stuff is made these 

days you can’t fix, or the company doesn’t want you to be able to fix it and that bothers 

me. 

Yuck Factor (Compost) 

A lively topic of discussion for many participants was composting and the highlights of 

my findings include the following. 
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- Although four interviewees (33%) were very happy and excited that the building 

finally got a composting service, 17% felt that MURBs should have had composting 

service a long time ago.  

- Three interviewees (25%) were not so eager for the composting regulation and 

subsequent programs to be implemented; they were worried about how and where to 

store the material and if the smell would attract insects or rodents. Once the service 

was available at the building and they had a chance to get used to the new program, 

two interviewees (17%) changed their view and liked having the service, while one 

participant still doesn’t like to compost.  

- One interviewee described composting as, “no more difficult than taking out other 

waste”, and another likened it to brushing your teeth, saying “it takes some effort to 

do it, but not doing it would be disastrous.”  

- Two interviewees (17%) clearly stated their disdain for the often unpleasant odour 

and sight of compostable material, especially after a few days sitting on their kitchen 

counter, one person said, “The organics can be a pain; you’ve got to put it in a dirty 

stinky bag and throw it out and wash your hands.”  

- As noted in a previous section, two interviewees (17%) were confused about what 

could go into the compost bin (e.g., bones, plants, soil). 

- Seven interviewees (58%) noted a lack of communication about the composting 

program and wanted more thorough and regular communication about waste 

diversion.  

- Ten interviewees (83%) said that they used a compost bin (made of either plastic or 

metal) while the remaining two (17%) said they used paper bags (one used an 
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insulated bag specifically for compost while the other used a normal paper bag). 

Complaints about compost smell and general mess came from interviewees who used 

normal paper bags to collect compost material or those who didn’t put their compost 

bin in the freezer.  

- Five interviewees (42%) were surprised at how easy it was to compost; simply by 

keeping the compost bin in their freezer, they didn’t have any issues with smell or 

bugs and it was easier to empty into the central compost bin because it came out in a 

one frozen solid piece.  

- Seven interviewees (58%) noted that since the composting program began their 

garbage has smelled less, filled slower and that they rarely, if ever, used their 

garburators any more. 

Going the Extra Mile or Not 

While the CSM had many waste diversion programs and services there was still material 

that need to be taken offsite and diverted at a special recycling depot (e.g., electronics). Below 

are highlights from what the interviewees discussed as the impact off-site recycling requirements 

had on their waste diversion habits. 

- Seven interviewees (58%) described how they had no problem dealing with special 

material or products that need to be taken to an off-site location to be diverted (e.g., 

electronics, batteries, light bulbs), that they didn’t mind going to the nearest depot or 

drop-off spot.  

- Three interviewees (25%) noted how difficult and annoying it was to get material to 

the depot (e.g., they didn’t have access to a car, they didn’t know where to go, they 

couldn’t physically take the materials back) and expressed concern that it was 
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wasteful for individuals to travel separately to these places, that it should be a 

centralized pickup similar to the other materials.  

- Five interviewees (42%) admitted that they did not always comply with waste 

programs and regulation because the required effort was too great; convenience was 

one of the most important factors when it comes to achieving high waste diversion 

(Ando & Gosselin, 2005; Barr & Gilg, 2005; Crociata et al., 2015; Jenkins et al., 

2003; van den Bergh, 2008).  

- Two interviewees (17%) admitted to a waste diversion behaviour that was actually in 

violation of a waste by-law.  

- Yet seven interviewees (58%) stating that they had no problem going the extra mile to 

ensure products were diverted properly and a further 25% said that had access to 

family or friends to help them divert difficult material.  

- A quarter of interviewees stated that they even went so far as to keep their 

neighbourhood clean by picking up any garbage they may have seen around the 

building or street. 

There was a range in what interviewees thought was extra effort; one participant noted 

that recycling the cardboard toilet paper roll was over-the-top recycling but that they did it 

anyway, while two others spoke of effort they dedicated to not only diverting their own waste 

but that they would help their friends and family divert as well.  

Mind the Gaps 

As the interviewees described issues they had with diverting waste it became apparent 

that it was the products that were not collected at the CSM which were the most difficult for 

them to divert. The following are highlights from my research findings. 
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- One interview stated, “it would be a good to be able to recycle the phone chips and 

other bits of plastic or plastic bags/wrap that we aren’t supposed to recycle.”  

- One said,  

A monthly or bi-monthly service that collected everything, batteries, bulbs, pet waste, 

electronics, soft plastics, textiles, paint, construction material, and any miscellaneous 

items would be great. 

- Special, miscellaneous or hazardous materials that all needed to be taken back to 

different locations around Vancouver was said to have created a significant barrier for 

three interviewees (25%) (e.g., no vehicle, didn’t know where depots were, couldn’t 

physically get the material to the depot). Items specifically noted by participants were 

electronics, batteries, paint, textiles/clothing, lightbulbs, soft plastic/plastic shopping 

bags, books, pots/pans, pet waste, propane tanks, oil filters, tires, furniture, 

appliances, mattresses, clean wood, construction materials, multi-material items, and 

many other unidentifiable products and materials that participants couldn’t divert 

through the CSM.  

- Two interviewees 17(%) also noted that centralizing the services by offering them at 

the building would also cut down on the number of vehicle trips taken to divert 

special waste.  

Waste Management and MRFs Discussion 

In conjunction with waste diversion education, regulation and services, MRFs can also be 

used to improve waste diversion rates. They have been proven to significantly increase the 

amount of material recovered from waste streams; the amount of material depends on the type of 

MRF and quality of material being processed. MRFs use several technologies and techniques to 
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separate materials including manual sorting, sorting drums, screens, magnets and optical sorting 

machines. These facilities are instrumental in diverting waste from landfills in areas that are 

using such technology. 

There are various configurations a MRF can have depending on the needs of a particular 

community. The type of technology a MRF uses depends on the type of collection streams from 

which it receives material. The technology needed to handle material from a source separated 

waste stream (e.g. paper bin, glass bin, organics bin), a single waste stream (e.g. garbage, one 

bag for everything), or special items (e.g. large appliances, electronics) will vary greatly and so 

MRFs need to take this into account at the design stage. There are some common pieces of 

equipment used in MRFs which include conveyer belts to move material, manual separating 

stations, screens, various sensors and separating technology (e.g. optical, magnets, eddy current) 

and bailers to package the material for easy transport.  

By incorporating MRFs into existing waste management programs the amount of 

valuable material that is diverted from landfills or incinerators dramatically increases. For 

example, waste diversion rates increase significantly when the use of MRFs occurs (up to 85% 

diversion in San Jose 2012 by using an advanced MRF) (Business Wire, 2009). There are three 

common ways of handling waste: 1) all waste is delivered to a landfill, 2) separated material 

(e.g., paper, glass) is sent to a clean MRF for further processing and waste is sent to a landfill, 

and 3) waste is sent to an advanced MRF and residual material is sent to landfills or reused (e.g. 

construction material).  

Figure 19 below is a diagram taken from a Metro Vancouver presentation entitled “Waste 

Flow Management Strategy” (2013). It shows two waste management scenarios, one including 

clean and advanced MRFs and the other excluding them. Alternative 1 shows the waste flow 
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from MURB and commercial sources being separated into three categories: compost, recycling, 

and garbage. The garbage is sent to be processed by the MRF, compostable and recyclable 

material is removed and any residual waste is then sent to the landfill or incinerator. In 

Alternative 2 the garbage is sent directly to the landfill or incinerator. 

 

Figure 19: Alternative Waste Flow - “Waste Flow Management Strategy” (Metro Vancouver, 

2014). From “Recycling and solid waste management 2013,” by Metro Vancouver, 2014, 

http://www.metrovancouver.org/services/solid-

waste/SolidWastePublications/2013_Solid_Waste_Management_Annual_Summary.pdf. 

Copyright 2014 by Metro Vancouver. Reprinted with permission.  

Environmental Impact 

Reducing the need to extract new materials has a number of positive impacts for both our 

environment and economy. It ensures valuable resources stay in the ground for future 

generations; it also means the greenhouse gas GHG emissions and energy required to extract, 

process and ship materials is dramatically reduced. For example, recycling aluminum uses 

approximately 5% of the energy needed to produce new aluminum (Sustainability, 2012). 
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Communities near landfills will also see a positive change as waste is diverted and landfills are 

mined for material. The landfills will shrink or disappear and the land will be put to better use 

causing the land, air and water quality to increase (Christensen, 2010).  

Economic Impact 

MRFs can create a wide range of economic benefits, from providing ‘green’ jobs to 

producing large volumes of recovered materials and the production of fertilizer and energy in the 

form of gas collected from compostable materials, all of which can be sold as commodities 

(Pressley et al., 2015). It also helps municipalities avoid additional costs associated with 

purchasing GHG offsets, new land for landfills and maintenance of the landfill. As land becomes 

more and more scarce, tipping fees will inevitably increase (See Figure 18). 

Social Impact 

MRFs provide a sense of security that the material a person puts into a waste stream will 

be diverted correctly, which alleviates the stress, frustration or uncertainty many people face 

when they are attempting to divert waste. MRFs also create jobs in a growing industry that is 

reducing our societies’ environmental impact. Through this technology, combined with 

education, regulation and available services, we can reduce our dependence on resource 

extraction and the current cycle of consumption and waste, moving to more sustainable 

communities (Pressley et al., 2015). 

Future Trends of Waste Management 

Innovation and technology have driven many industries forward (e.g., medicine, 

manufacturing) and MRF technology will be no different with regard to waste diversion. As 

MRF technology begins to see economies of scale, improvements in technology, demand for this 

type of solution, increased competition and the effects of Moore’s Law (rapid and steady 
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improvement of technology over time) (Keyes, 2006) the costs will be driven down making the 

case for these facilities even stronger. MRFs can be designed to accept all types of materials 

from single or mixed waste streams and are achieving 80-96% diversion rates. These facilities 

are already becoming more self-sustaining (e.g., reusing processing water, creating energy 

sources, using alternative energy sources as power) and as they develop further they will not only 

divert waste from landfills and incinerators, but they will mine existing landfills for stranded 

material and free up land that is currently unusable. Any remaining material that is unable to be 

recycled can be down cycled and used as a base material in construction (e.g. road base, brick 

material) essentially eliminating all waste. 

For more detail on MRFs, please see Appendix A and B. 

Conclusion 

Achieving zero waste in a MURB in Vancouver, BC is a complicated issue considering 

the many influencing factors that impact waste diversion habits (e.g., participants’ understanding 

of programs, available services, ability or motivation to divert). If we can come to terms with the 

facts that as the population increases so too will the total amount of waste being generated and 

that waste is often not being diverted correctly even by educated, motivated and able bodied 

people, then we can adjust our waste systems accordingly and achieve far better waste diversion 

rates and possibly even zero waste in MURBs. However, as Dale (2001) discusses, this may not 

be an easy task because it is difficult for people to confront the outcomes of our inaction and the 

realities that we are creating: 

We deny the existence of limits because recognizing biophysical limits means facing our 

own mortality. Recognizing that there are limits to the earth means accepting that there 

are limits to our being and to human activities. And because we perceive our human 



ACHIEVING ZERO WASTE IN MURBS  66 

 

activity systems to be apart from natural systems, few of us really believe that what we 

do to the biosphere we also do to ourselves. (p. xiii) 

As we discuss new solutions to the problems we now face and those we may face in the 

future, we need to be honest about what is working and what is not. In the context of waste 

reduction, we need to develop integrated systems and solutions that have flexibility and address 

the real issues that we are up against. We cannot remain in a system that is unsustainable, where 

the building type that houses 60% of Vancouver’s population is only achieving a 24% waste 

diversion rate. Drastic measures should be taken to correct the course we are on. Kool (2010) 

describes how we must approach the issues we face today by looking to the future and using all 

of our collective knowledge to solve these problems and ensure we correct unsustainable systems 

in a way that doesn’t create further problems. 

We have to force our eyes away from the rear-view mirror and look clearly out through 

the front window. Our form of fighting has to involve consciously planned responses to 

danger and our resulting fear, based on our best knowledge and understanding. Means do 

influence ends, and the means of our fight will have impacts on the ends achieved. If we 

are to be successful, our response to the dangers of the future will have to involve 

resistance to the pressures and systems that force us to adopt unsustainable means of 

operating. (p. 5) 

It became clear that interviewees wanted help with diverting their waste and needed the 

system to change to address the problems they were facing. They wanted programs, either 

through better services or material recovery technology (e.g., MRF),  that targeted the difficult to 

divert material (e.g., paint, batteries), better education and awareness on waste diversion 

requirements (e.g., flyers, better signage, information sessions), better standards enforced on 
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product packaging, a more standardized approach to waste programs across municipalities and 

building types, and mostly they wanted to ensure their divertible material was removed from the 

waste stream and put back to good use by whatever means was most efficient and cost effective.  

This research set out to identify “How can zero waste be achieved in an existing MURB 

in Vancouver, BC?” Knowing that even the most dedicated, motivated and capable people are 

not, in many cases, diverting their waste correctly indicates the need to find the balance between 

the responsibility of the individual (i.e., MURB occupant), the professionals (i.e., service 

providers,  governing bodies, MURB governance) and the industries that create the waste (i.e., 

producers, manufacturers). We need to accept the fact that while waste diversion is critically 

important for the future of our environment and subsequently humanity, it is not always the top 

priority or within the ability of an individual to dispose of waste properly. A study on waste 

behaviour found that 78% of respondents faced no difficulty when recycling and yet only 25% of 

them claimed to always recycle (Crociata et al., 2015). If we look at the bigger picture of an 

individual’s life and empathize with the barriers that they face to comply or even understand 

waste diversion programs, then we can begin to implement solutions that address their needs.  

By creating smarter waste management systems to address our waste diversion issues and 

by using innovative services and technology we create a space for entrepreneurs, investment and 

job creation; we improve the cost effectiveness of waste management; we reduce our reliance on 

harmful landfills; we reduce the number of individual vehicle trips to divert certain material; we 

reduce the stress and frustration of people trying to divert their waste, and most importantly, we 

create a waste system that works and one that people and governments can be proud of.   
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The Bigger Picture 

Throughout my research, I have been focusing on identifying how waste diversion could 

be improved at the CSM, all my interview and survey questions were developed to find solutions 

to the problem of low waste diversion in MURBs. However, there are other issues that if not 

addressed will make efforts to improve waste diversion in MURBs futile. This includes 

addressing the culture of waste without consequence that we are currently experiencing. 

Organizations are profiting from wasteful consumer habits (e.g., non-recyclable packaging 

material, single-use products and packaging, poorly made products) and the willful ignorance of 

many consumers who see few repercussions for generating waste or not recycling properly. Until 

organizations are held accountable to pay for the environmental impacts and costs that result 

from the way they produce and package products, our waste problem, not just in MURBs, will 

never stop being a problem. Simply improving the ability of individuals to divert more waste 

does nothing to stop the flow of waste in the first place, it is crucial to eliminate this waste at the 

source.  Perhaps it’s time we add ‘refuse’ as the first step in the waste diversion hierarchy (i.e., 

refuse, reduce, reuse, recycle, recover).  

Recommendations 

I have identified solutions that if implemented would improve waste diversion rates and 

help achieve zero waste at the CSM. The solutions would be implemented at different scales of 

action and are described below as “Meso-level” (e.g., global, national), “Macro-level” (e.g., 

region, city) and “Micro-level” (e.g., building).  

Macro-level 

The macro-level solution addresses the concerns interviewees have with non-recyclable 

or difficult to divert material that is being used to make products or to package them. Reducing 
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or eliminating this type of material at the source (e.g., manufacturing) and on a global or national 

level would have a significant downstream impact on the amount of material being diverted and 

the ease with which individuals are able to divert it. The solution is as follows. 

- Implement strict material standards and regulations on products and packaging; 

making it mandatory to use only divertible material or reusable products.  

Meso-level 

The meso-level solutions are intended for provincial, regional (e.g., Metro Vancouver) or 

municipal implementation and address the issues interviewees had with understanding the 

various waste by-laws and diversion program requirements, as well as the material that is simply 

not diverted properly.  

- Standardize waste management programs across the Province, region or municipal to 

eliminate program confusion. 

- Mandate all waste streams be processed by a MRF to ensure they have been mined 

for valuable material that can be reintroduced into the commodities market. Any 

residual material is to be down cycled (e.g., road base material). 

Micro-level 

The micro-level actions are intended to be implemented at a building level and address 

the barriers interviewees had diverting waste. 

- Implement additional services that target the products interviewees found most 

difficult to divert. 

- Add a deeper level of education for building occupants to reflect the real issues 

around waste diversion (e.g., environmental impacts of landfills). 
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- Send the building’s waste (i.e., garbage, recycling) to a MRF to ensure valuable 

material is recovered and any residual material is to be down cycled (e.g., road base 

material). 

The following sections details the micro-level solutions that aim to resolve the waste 

diversion issues faced by occupants of the CSM and are based on the results collected from 

interview and survey participants.  

Services. 

Without convenient access to the required waste services, non-compliance can be 

anticipated because convenience is proven to be one of the best predictors of participation in 

diversion programs (Ando & Gosselin, 2005; Barr & Gilg, 2005; Crociata et al., 2015). Ando 

and Gosselin (2005) found that any decreases in the amount of time and effort people spend 

diverting waste has a positive correlation with increased recycling rates. Barr and Gilg (2005) 

found that convenience and knowledge of recycling requirements are of the utmost importance, 

as they are the main predictors of recycling participation. Convenience refers to things such as 

distance to the recycling bins and storage space for the bins and material, while knowledge refers 

to the understanding of the recycling program and what can and cannot be recycled. However, 

Crociata et al. (2015) found that even when 78% of respondents indicated that they faced no 

difficulty to recycling, there were only 25% who claimed to always recycle; this indicates that 

even with easy to use waste diversion programs people still may not participate.  

By adding services that target the materials participants had the most difficulty diverting 

and which participants indicated they would be willing to pay for (e.g., electronics, paint), we 

can improve the amount of waste being diverted and continue to keep products that are 
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dangerous or difficult to recycle out of the waste stream. Increases in services would mean an 

increase in strata fees, which was acceptable to a certain degree by research participants. 

Cleaner facilities were requested by a number of participants who reasoned that by 

improving the overall look and smell of the facility, more people may be willing to participate in 

the waste diversion programs. Some suggested painting the different areas of the waste facility to 

indicate the type of material accepted (e.g., green for compost, yellow for paper, blue for 

containers) and by doing so would improve the ability of occupants to understand how to use the 

facility and the general feel of the facility making it a more inviting, positive place and hopefully 

would encourage people to continue to divert.   

I recommend issuing a waste diversion package to each apartment in the CSM to new 

occupants, clearly marked and with information on the overall system, including information on 

its importance. Providing bags that replicate the building’s central waste facility would help 

clarify how building occupants are to comply with the waste diversion programs (e.g., bag for 

containers, bag for paper, bin for compost). This kit would be the tool with which the building 

could influence waste diversion habits of their occupants. It would help new residents learn the 

waste diversion programs and would remind existing residents of the requirements.  

Another solution was identified through my observing that products interviewees found 

difficult to divert were the same products MRFs had difficulty diverting (e.g., multi-material 

packaging, paint, electronics, batteries). This was also true with the products that participants 

found easy to divert; MRFs could also divert them easily (e.g., cans, plastic, paper). If we create 

services to assist in the diversion of materials participants find difficult to divert (i.e., special, 

miscellaneous, and dangerous products) we can further increase recovery of these valuable and 

often dangerous materials, while reducing the number of vehicle trips taken by individuals. If we 
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send our waste streams (e.g., garbage, recycling) to MRFs we can ensure the recovery of 

valuable material. Material which has high value and are easy for participants to separate (e.g., 

paper, cardboard) but lose value if contaminated, should be kept as a separated material to ensure 

the highest market value is achieved. 

Education. 

With numerous requests from participants to improve education at the facility, I 

recommend having waste diversion as a regularly covered topic at Strata meetings. This could be 

a forum for owners to express concerns about waste diversion, ask questions or discuss new 

services that should be considered. In addition, I recommend creating a repository of information 

on the waste diversion programs at the CSM and additional resources that identify how to divert 

material that is not currently handled by the CSM. This material would cover program 

requirements, alternative programs and requirements, waste bylaws (e.g., City of Vancouver, 

Metro Vancouver), how-to guides, easy reference material, and waste services contact 

information. Offering a feedback loop to building occupants on waste diversion rates, targets or 

achievements could encourage people to be more aware of their waste habits (e.g., a report 

showing the buildings diversion rate progress). More sustainability information also could be 

available in this central repository (e.g., energy efficiency, water conservation).  

Technology. 

Technology can help to eliminate human error and take the burden off of people to 

comply with complicated sorting and diverting requirements. Identifying that research 

participants were not correctly diverting all their solid waste even though they were making the 

effort to comply with waste diversion programs, indicates that there is a problem with the waste 

diversion programs or at least in the understanding that people have of the programs. In either 
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case, it is something that cannot be overlooked. There are many options to try and resolve this 

issue. However, with clear evidence that MRFs can achieve 80% waste diversion rates (Business 

Wire, 2009), MRFs should be considered as a serious option to increase waste diversion rates 

across all building types and municipalities. Through this technology, the reliance on people to 

correctly separate materials to be processed, the need for space at the building and in the 

individual apartments to hold waste diversion bins, the need for monitoring and managing 

regulatory mechanisms, as well as the need for continual education on waste diversion programs 

would be reduced and in some cases eliminated. This solution also creates jobs and investment 

opportunities in a growing and sustainable industry (e.g., recyclers, refurbishment, commodities 

trader, MRF operator). This type of approach is likely not a burden on public resources as 

previously proposed MRFs in MV were done so by private organizations (i.e., Belkorp, 

Northwest Waste). These facilities have a high number of associated benefits such as achieving 

waste diversion targets, green job creation and investment, and reuse of materials recovered (i.e. 

organics can be separated and gasified to create an energy source) making it an ideal solution for 

overcoming the many complex barriers facing building occupants of the CSM and increasing 

diversion rates.   

Combination. 

Combining the above solutions would likely result in the highest diversion rates and at 

the lowest cost to the public (considering MRF investment is done through the private sector). 

By adding and improving services, integrating education into owner meetings and the waste 

diversion services themselves, and through the use of innovation and technology, the issue of 

waste management barriers can be resolved while stimulating the economy through job creation, 

open market competition and technological advancement. 
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Future Research 

Further research is required on the following subjects. 

- Barriers to implementing packaging standards. 

- Impact of standardizing waste services. 

- How cognitive dissonance impacts waste diversion. 

- How technology can be better implemented in Vancouver.  

- How perceptions, attitudes, knowledge, skills and behaviours seen in peoples’ waste 

diversion behaviours change based on access to various waste diversion programs. 

These topics will provide rich information on the important aspects of waste management 

that are needed to achieve zero waste in MURBs. 
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Appendix A – MRF Detail 

Below is a brief outline of a typical advanced MRF process that accepts material from a 

single waste stream (see Figure 20):  

1. Waste is tipped onto the receiving floor 

2. Waste is placed onto a conveyer belt 

3. Manual sorting 

- Non-recyclables and bulky items are removed 

4. Sorting screen 

- Rotating disks move cardboard over the screen and into a collection 

bin 

- Small objects fall through the rotating disks and are further processed 

5. Manual sorting 

- Further removal of non-recyclables 

6. Sorting screen 

- Often this is an air-classification sorter which separates light material 

(paper or light plastic) from heavier recyclables (organics, glass and 

metal) which continue being processed 

7. Sorting drum(s) 

- The first drum’s screen openings are very small and as it spins the 

material is washed to remove sand and dust. The sediment collected 

has all water removed and is then collected 

- Some facilities have multiple drums which are used to further separate 

waste by size 
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8. Optical sorting 

- Further separates paper and removes non-recyclable material  

9.  Magnet separation 

- Separates steel 

10. Eddy current separation 

- Separates aluminum 

11. Sorting screen 

- Separates glass 

12. Optical sorting 

- Separates plastic based on resin type 

13. Organics separation 

- The remaining waste, using specialized equipment, is subject to 

organics separation (up to 90% accuracy) 

- Any organic material recovered is then processed into a product (scum 

and sludge) that is used for biogas production 

- Remaining organic material can be used as fertilizer  

14. Water and air treatment 

- All water used in the process is filtered and reused 

- All exhaust from the facility is treated to reduce odour 

15. Packaging of material for resale 

- All separated materials are packaged and sold 
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Appendix B – MRF Case Studies 

San Jose, California, U.S.A. 

The city of San Jose currently operates a MRF that achieves up to 85% diversion of waste 

from landfills and incinerators (Business Wire, 2009). It services 8,000 businesses, 85,000 

households and a significant volume of waste from commercial streams. The facility receives 

material in four distinct waste streams: organics, commercial dry waste, commercial single 

stream, and residential single stream. The MRF has a processing capacity of 110 tons/hour and 

420,000 tons/year.  The facility also has a dual-array, 1,502-panel solar power system (approx. 

408,000 kWh) that provides clean, renewable power to the facility reducing its carbon footprint 

and operational costs.  

San Jose, California is a great example of what can be achieved with advanced MRFs and 

a holistic approach to sustainability. 

London, U.K. 

In 2008 a MRF in Lea Riverside in East London was opened that would operate 24 hours 

a day (three shifts) and had the capacity to process 130,000 tonnes of material every year. 

Currently the MRF is only processing 80,000 to 90,000 tonnes a year needing only two shifts to 

process the volume of material. The MRF is achieving a 96-98% diversion rate on co-mingled 

and source separated commercial and municipal dry recyclables (paper, cardboard, plastic 

containers and film, ferrous and non-ferrous metal, glass) (WRAP, 2010).  

Milton Keynes, U.K. 

The MRF in Milton Keynes was developed in 1993, one of the UKs first, and is regarded 

as one of the best performing MRFs in the country. It has the capacity to process 150,000 tonnes 

per year, operating 24 hours a day (three shifts). It is currently processing approximately 100,000 
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tonnes a year of co-mingled and source separated municipal and commercial dry recyclables 

(mainly paper and cardboard, cans, plastic bottles and plastic film) and is achieving a 94% 

diversion rate (WRAP, 2011).  

Exeter, U.K. 

In 2001 Exeter introduced a MRF that was the first in the country to accept co-mingled 

household recyclables and has the capacity to process 11,000 tonnes of material per year. It is 

currently processing 9,000 tonnes (2008) and achieving a 93% diversion rate (WRAP, 2009). 
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Appendix C – Interview Questions 

Each Interviewee was required to sign the consent form before the interview began.  

Preamble 

Thank you for participating in my research project, I appreciate your time and effort. I 

will now be turning the tape recorder on. As you know I’m trying to understand how people deal 

with waste in our building. The following questions will focus on how you deal with waste, from 

how you purchase products, to how you handle any remaining waste. The questions are open-

ended and are intended to guide our conversation about the barriers and bridges you face in our 

building. Anything you say is confidential and I encourage you to be as open and honest in your 

responses as possible, your insight may offer the solution we need. This interview will take from 

30-45 mins, I would like you to take as much time to respond to the question as you like, and 

start wherever you like. I’ll listen first, I won’t interrupt. I’ll will be taking notes, and may have 

further questions once you finish speaking. Do you have any questions before we begin? 

Interview Questions 

1. Please tell me about the factors you consider before purchasing a product? (e.g., cost, 

brand, quality, where the product is made, how the product is packaged, ability to 

reuse/recycle/compost the product or its packaging) 

2. What material or product is the biggest source of waste in your life? (e.g., coffee cups, 

plastic container, glass bottles, food waste, electronics, non-recyclable material) 

3. Can you please share with me what your personal feelings are towards waste diversion? 

(e.g., it is not important, we have adequate services to deal with waste diversion) 

4. Can you please tell me your story about how you deal with waste at our building? Please 

note any factors that make it easier or more difficult for you to deal with waste? (e.g., 
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recycling programs are complicated, composting is not a priority for me, the recycling 

area is easy to use which helps me recycle, I don’t have room to separate and store 

recyclables in my apartment I put everything in one bag, I don’t want to be penalized for 

improperly disposing of waste so I recycle everything)  

5. What would you consider are the biggest social, environmental and economic benefits of 

diverting waste? (e.g., helping the environment improves the health of my community, I 

get money from returning these cans, “green” jobs help improve our economy) 

6. Do your family or friends divert waste and does this influence your waste diversion 

habits? (e.g., my family doesn’t recycle and neither do I, I learned how to recycle from 

my grandmother, I want to show my friends that I care about the environment) 

7. How could our building help you divert more waste than you currently do? (e.g., provide 

services, improve waste diversion facilities, provide more education or assistance) 

8. What type of waste diversion services would you be willing to pay for at our building? 

(e.g., door-to-door service provider that collects and diverts our waste, increased ability 

of material recovery facilities to process garbage to eliminate the need for separating 

recyclables)  

9. If there was a weekly service offered that would pick up your recyclable and compostable 

material from your front door, divert the material correctly, wash and return your 

recycling/composting bins, how much would you be willing to pay?  

a. $15 per pickup/twice a week ($120 per month) 

b. $10 per pickup/twice a week ($80 per month) 

c. $5 per pickup/twice a week ($40 per month) 

d. $5 per pickup/once a week ($20 per month) 
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10. Do you have any other comments about waste diversion in MURBs?  

Thank you for your participating in this interview, you will be entered into the random 

draw for a $100 gift card of the winners choosing. I also encourage you to participate in the 

survey portion of the research project. All survey participants will be entered into a separate 

draw for a $50 gift card of the winners choosing. 

 

Appendix D – Survey Questions 

The survey consent form was acknowledged and accepted before participants could begin 

the survey. The completion of the survey constitutes a participants informed consent, as 

indicated in the survey consent form. The survey was developed using Google Forms and is 

available for review here: http://goo.gl/forms/5Uzd1RXzoY. Because the survey was created 

using Google Forms I was unable to export the survey questions into a word format. This 

restriction has required me to use images of some of the questions, and as such has restricted my 

ability to format them properly (i.e., APA).  

The following are questions that each survey participant will be asked, some questions 

are mandatory, while others are optional, many also have the option to respond ‘Prefer not to 

answer’. The online survey includes the consent form and the table of definitions and 

abbreviations, I have removed them from the following section as the consent form is detailed in 

the ‘Research Consent Form’ document, and the definitions table is listed above.   

http://goo.gl/forms/5Uzd1RXzoY
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