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ABSTRACT 
 
 The glass beer bottle return program known provincial-wide as the Bag it Back program 

(a branch of the Ontario Deposit Return Program) began as a partnership between the Beer Store 

and Ontario’s Ministry of Finance in 2007. Using a Life Cycle Assessment (LCA) framework, 

the glass beer bottle was used as a case study with an emphasis on its disposal methods to 

identify the environmental advantages of a circular economy. Through the Bag it Back program, 

glass beer bottles will either be recycled into new bottles or refilled and reused. The aim of this 

project was to identify which result was more environmentally sustainable based on resource 

consumption and waste production. Using primary and secondary research, I have concluded that 

reuse of the bottle is the most sustainable option within the Bag it Back program. The only 

refillable glass beer bottle option available for breweries currently is the refillable amber bottle. 

This acts as a barrier to the success of a total circular flow and the full potential of the Bag it 

Back program within the context of environmental sustainability.  

 
 
 

 
 

 
 
 
 
 

 
 
 
 
 
 

 



 2 

ACKNOWLEDGEMENTS 
 

I would like to thank my supervisor and course coordinator Dr. Myra J. Hird for her expertise, 
guidance, and support throughout this research project. I would also like to thank Dr. Graham 
Whitelaw for acting as my examiner, as well as Karen Depew for her assistance in the 
scheduling of this project. I would also like to thank all interviewees for their time, knowledge, 
and contributions. I would also like to thank my family and friends for their continuous support, 
endless love, and encouragement throughout this project and the entirety of my undergraduate 
education.  
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 3 

ACRONYMS AND ABBREVIATIONS 
 

GHG emissions Greenhouse gas emissions 
ISO International Organization for Standardization 

KARC Kingston Area Recycling Centre 
Labatt Labatt Brewing Company 
LCA Life Cycle Assessment 

LCBO Liquor Control Board of Ontario 
Molson Molson Canada 
ODRP Ontario Deposit Return Program 

OI Owens-Illinois Inc. 
WHO World Health Organization 

 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 4 

TABLE OF CONTENTS 

ABSTRACT .................................................................................................................................... 1 

ACKNOWLEDGEMENTS ............................................................................................................ 2 

ACRONYMS AND ABBREVIATIONS ........................................................................................ 3 
INTRODUCTION ........................................................................................................................... 5 

BACKGROUND ............................................................................................................................. 5 
Linear Economy ........................................................................................................................................ 5 
Circular Economy ..................................................................................................................................... 6 
Stakeholders .............................................................................................................................................. 8 

Government .......................................................................................................................................................... 8 
Industry ............................................................................................................................................................... 10 
Citizen ................................................................................................................................................................. 11 

THEORETICAL FRAMEWORK ................................................................................................. 13 

CASE STUDY ............................................................................................................................... 14 
ANALYSIS ................................................................................................................................... 15 

Production ............................................................................................................................................... 15 
Distribution ............................................................................................................................................. 16 
Consumption ........................................................................................................................................... 17 
Disposal ................................................................................................................................................... 17 

Recycling ............................................................................................................................................................. 17 
Reuse ................................................................................................................................................................... 18 

METHODOLOGY ........................................................................................................................ 20 

CONCLUSIONS ........................................................................................................................... 20 

APPENDICIES .............................................................................................................................. 26 

 

 

 

 

 
 
 



 5 

INTRODUCTION 
This project aims to investigate the life cycle of a glass beer bottle (such as produced by The 

Owens-Illinois Inc. in Brampton, Ontario) using a Life Cycle Assessment (LCA) framework to 

identify the environmental advantages of a circular economy. I will achieve this using primary 

and secondary research to evaluate current recycling and reuse practices of glass beer bottles in 

Ontario using the Beer Store’s Bag it Back program (a branch of the Ontario Deposit Return 

Program) that began as a 2007 partnership with Ontario’s Ministry of Finance. I aim to identify 

if the recycling or reuse of the glass beer bottle is more environmentally sustainable based on 

resource consumption and waste production. 

 This project first defines the linear and circular economy to provide necessary context. 

Included in this is the government, industry, and citizens’ position as stakeholders within a 

circular economy transition including benefits and expectations. The LCA as the theoretical 

framework will be explored including a brief history. This framework will be used to inform the 

case study and the analysis of the glass beer bottle through its phases of production, distribution, 

consumption, and its disposal. This analysis was completed using primary and secondary 

research consisting of a literature review and interviews with key representatives from the 

business sector and government. Finally, I will provide my conclusions which will identify the 

most sustainable glass beer bottle disposal method as well as ways forward for the Bag it Back 

program.   

BACKGROUND 
Linear Economy 
The current linear economy of North America can be summarized as the “Take - Make - 

Dispose” model in which businesses take resources needed to make and sell a product for 

maximum profit to a consumer who will then be burdened with the responsibility to dispose of 

the product once they are finished with it (Sauvé et al. 2015). Neither the business nor the 



 6 

consumer will see the product again after it has served its immediate purpose and will likely end 

up in a landfill, contributing to the 25 million tons of non-hazardous waste sent for disposal in 

Canada (Recycling Council of Ontario 2018). The linear economy focuses on profit 

maximization with environmental considerations such as resource extraction and the generation 

of pollution externalized; that is, absent or minimized in discussions (Sauvé et al. 2015). While 

the linear economy has proven highly successful in generating economic and material wealth for 

North America, its weaknesses in environmental sustainability have been exposed and 

increasingly emphasized as the world begins to shift its focus to the climate change crisis 

(Sariatli 2017). 

  
Circular Economy 
The circular economy offers an alternative to the traditional linear economy (Figure 1). It is a 

“closed loop” system that emphasizes resource resiliency and decoupling prosperity from 

resource consumption through a make, use, and return flow (Sauvé et al. 2015). Rather than 

focus on fast and cheap production and cheap disposal of goods, the circular economy favors 

repair, refurbishment and reuse of products (ibid). Sauvé et al. likens this to the natural processes 

that occur in our environment such as the water cycle or complex food webs that ensure nothing 

is wasted (2015). The circular economy redefines what growth entails, decoupling the engrained 

understandings of development and success as continuous extraction and consumption. It reduces 

waste and pollution through the recycling of resources into new products/services that continue 

to stimulate the economy.  

Kenneth Boulding’s The Economics of the Coming Spaceship Earth (1966) argues that a 

circular economic system is required for the sustaining of human life on Earth. He describes this 
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“spaceman economy” where Earth is a closed system with the economy and environment 

participating in a never-ending circular relationship: 

The closed economy of the future might similarly be called the “spaceman” 
economy, in which the earth has become a single spaceship, without unlimited 
reservoirs of anything, either for extraction or for pollution, and in which, therefore, 
man must find his place in a cyclical ecological system which is capable of 
continuous reproduction of material form even though it cannot escape having 
inputs of energy (Boulding 1966, 7-8). 
 

Boulding’s critique of the effect of current neoclassical economics on the environment 

resembles themes and concepts used to describe the current understanding of the circular 

economy (Cardoso 2018). The circular economy also finds itself rooted in industrial ecology. 

Industrial ecology challenges the assumption that industrial systems are separate from the 

environment. Emerging in the 1970s, industrial ecology acknowledges how human economic 

activity is causing environmental damage. At the core of industrial ecology is the principle that 

our industrial system should be redesigned to operate within planetary limits (Hond 2000). This 

includes the promotion of collaboration between governments, corporations, and individuals to 

reduce waste and improve efficient resource management (ibid). The circular economy expands 

on industrial ecology’s transition from open to closed cycles based on the reduction of waste.  

 German chemist Michael Braungart and American architect William McDonough first 

published the concept of a circular flow of materials and energy, in Cradle to Cradle: Remaking 

the way we make things (2002). Braungart and McDonough distinguish between the prominent 

concept of eco-efficiency which, they argue, only focuses on reducing the negative impacts of 

human activity on the environment and eco-effectiveness. Eco-effectiveness erases the concept 

of waste and increases the quality for positive impact as described by McDonough and Braungart 

as “working on the right things – on the right products and services and systems – instead of 
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making the worst things less bad” (78:2002). In order to achieve eco-effectiveness, McDonough 

and Braungart emphasize the use of solar power and diversity to reduce shock and stressors in 

the economy. The reliance on renewable energies and promotion of diversity are considered key 

in the circular economy (Wautelet 2018)  

 

Figure 1: Contrasting the linear and circular economy flow concepts (Sauvé et al. 2015) 

 
Stakeholders 
Current stakeholders within both linear and circular economies include government, industry, 

and citizens. It is essential to consider the government, industry, and citizens in this project as 

they influence and participate in the economy, acting as regulators, innovators, and consumers. 

These stakeholders will continue to play these roles in the transition to the circular economy 

however will be required to make adjustments to suit this new economic model.  

 
Government              
Municipal governments see, experience, and manage the negative consequences of the linear 

economy. These include solid waste management and health costs due to noise and water 

pollution (Ellen Macarthur Foundation 2019). The Ellen Macarthur Foundation, a 2010 charity 

dedicated to the transition to a circular economy, identifies municipal governments as the bridge 
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to a smooth transition from a linear to a circular economy. It is these governments that can 

design and regulate policy and fiscal incentives for industries that encourage waste pollution to 

be designed out of products and materials kept in use (Ellen Macarthur Foundation 2019; Fox 

2020). Government leadership that guides the development of the circular economy includes 

fiscal measures such as tax reductions for the use of recycled material or tax increases for 

undesirable waste streams, urban planning to stimulate opportunities and the flow of local 

materials, and educational skill development for industries and citizens (Ellen Macarthur 

Foundation 2019). It is up to municipal governments to set the framework for industries to 

operate within that will encourage the circular economy so all can benefit.   

 In 2016, the Government of Ontario enacted the Waste Free Ontario Act, comprising the 

Resource Recovery and Circular Economy Act and the Waste Diversion Transition Act. This 

was the first step towards a circular economy with this piece of legislation tackling the 

province’s waste generation by increasing resource recovery (Government of Ontario 2017; Fox 

2020). On average, each person in Ontario produces more than 850 kilograms of waste every 

year (Government of Ontario 2017). At the core of this legislation is the shift towards a producer 

responsibility regime in which producers take on more responsibility for the end-of-life 

management of their products and packaging (.ibid). In the traditional linear economy, producers 

will not see their product after it has been made and sold to a consumer.   

In 2017, The Government of Ontario released the Strategy for a Waste-Free Ontario: 

Building the Circular Economy. Coupled with the Waste Free Ontario Act, this strategy 

demonstrates Ontario’s serious shift towards a circular economy. This strategy lays out Ontario’s 

vision for a circular economy, foundational steps, and goals. The strategy also identifies the 

existing ODRP and the Beer Store’s Bag it Back program as success stories of Ontario and 
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industry’s pre-existing dedication to recovery. Seen as a step towards environmental protection 

and a competitive and innovative economy, the strategy details required objectives and actions 

needed to achieve a circular economy and goal of zero waste and zero GHG emissions from the 

waste sector (.ibid). All objectives require a strong presence of the government whether it be 

through leadership, funding, industry consulting, policy implementation, regulation enforcement, 

or a combination.  

 
Industry 
There are three types of industry: primary, secondary, and tertiary. The primary sector involves 

the harvesting of natural materials such as the mining, agriculture and the forest industry. The 

secondary sector involves manufacturing, often using raw materials previously extracted to 

produce supplies and consumer goods.  The tertiary sector is described as the service industry 

that does not harvest or produce goods but provides services ranging from food services to 

childcare and banking. All will be required to make distinct changes to adapt to a circular 

economy. 

 I will focus specifically on the secondary sector, where producer responsibility will be 

key. Implementation of the circular economy is an expensive process and will require an upfront 

investment by manufacturers (Kumar et al. 2019). For example, implementing technologies and 

departments that meet the needs of component replacement, reuse, upgrade, and repurposing and 

investing in higher quality material intended to outlast a single consumer’s need. Although these 

costs will be returned in the long run through efficient use of material and energy, reducing 

overall raw material and energy costs, it will take time to see a return on a company’s 

investment. Financial incentives through tax reductions for the use of recycled material or other 

fiscal measures from the government will be imperative to assist and encourage industry in their 
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transition. Stricter regulations and fining harmful practices are not enough. Fining polluters does 

not incentivize big corporations to stop their practices, especially if paying the fine is cheaper 

than stopping the lucrative practices that prompted the fine itself. Along with government, 

collaboration with other companies and sectors will be crucial.  

Ontario’s Ministry of Finance, the Beer Store and major brewing companies including 

Labatt Brewing Company, Molson Canada, and Sleeman Breweries entered the Master 

Framework Agreement in 2015 in which the province ensures beer is not authorized for sale or 

distribution in Ontario except for the Beer Store, the LCBO, stores operated by either, breweries, 

or duty-free stores until 2026 (Ontario Ministry of Finance 2015). While the Beer Store has 

externalized its bottle production and processing costs through consumer deposits, the Bag it 

Back program highlights strong relationships between government, industry, and the emphasis 

on producer responsibility.   

 
Citizen 
Citizens living within a circular economy will experience a healthier planet and therefore a 

healthier life at the cost of changing their current consumption patterns. It will be the 

responsibility of the citizen to shift their consumption patterns in the movement to the circular 

economy including more expensive immediate costs for goods to internalize externalities and 

changes in job opportunities and skills. 

  While it is also reasonable to expect industries to internalize these externalities, 

maintaining current costs for citizens and consumers, and reducing immediate profits, it is 

already proven that many companies are not willing to do so. For example, clothing companies 

like H&M, Forever 21, and Zara may tout sustainable practices but contribute heavily to the fast 

fashion that ends up in landfills and shipped overseas (Kielburger & Kielburger 2016). To 
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maximize profits, these businesses use cheap unsustainable material to produce poor quality 

clothing. This is not the only option for companies and consumers; however, it is the most 

common.  

On the other hand, outdoor clothing brand Patagonia has been championed as an activist 

business that values quality and the environment. The Patagonia brand is recognizable for using 

recycled material, organic cotton, and more and is known for their Patagonia Product Care 

program in which consumers can send in their Patagonia items to be repaired and returned or 

recycled or repurposed to avoid landfill disposal (N.d). Paying for the brand, quality materials 

and this program, Patagonia is a high-end clothing brand that externalizes these factors onto their 

consumer’s wallet.   

Citizens who opt for companies like Patagonia that choose to emphasize sustainable, 

quality products are using their purchasing power to align themselves with the company’s values. 

However, this is not always reasonable or affordable for many. Turning towards a circular 

economy will require citizens to adjust their purchasing expectations.  

 The development of recovery departments, training and education of the circular 

economy will also be necessary. Job opportunities will increase as citizens will be trained in new 

skillsets that complement the circular economy (Wijkman & Skånberg 2015). Along with this 

economic benefit, citizens will live in a cleaner ecosystem with reduced waste and carbon 

emissions (Wijkman & Skånberg 2017; WHO Regional Office for Europe 2018). The circular 

economy brings opportunities for direct and indirect health benefits. For example, citizens 

working in a build environment made from the highest quality materials eligible for 

remanufacturing and refurbishment will directly benefit from improved indoor air quality and 

nontoxic materials resulting in lower risks of occupation hazards, mental health and/or 
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respiratory illness (WHO Regional Office for Europe 2018). Jobs and health are a few of the 

strongest benefits a citizen of the circular economy will enjoy.  

THEORETICAL FRAMEWORK 
This report will adopt a Life Cycle Assessment (LCA) framework to assess the environmental 

advantages of a circular economy. Determining how sustainable a product is can be a complex 

task. The LCA is a Cradle-to-Cradle analysis of all environmental burdens associated with a 

product from extraction of raw material, manufacturing, distribution to consumer, use, and its 

disposal and/or recovery (Figure 2) (ThinkStep 2019). 

 
Figure 2: Circular flow of a Life Cycle Assessment (Re-pal 2016) 

 Resource and energy efficiency, pollution control, and solid waste concerns in the late 

1960s spurred the creation of what is now known as the LCA. One of the first studies quantifying 

resource use, emissions, and waste flows of different beverage containers was by Midwest 
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Research Institute for the Coca Cola Company in 1969 (Hauschild et al. 2018). This study 

remains unpublished and unavailable to the public (Elmore 2014).  In 1974, a follow-up study 

was completed for the U.S. Environmental Protection Agency and similar study was conducted 

by Basler & Hofman in Switzerland (Guinée 2011). These three studies created the foundation 

for the LCA. Throughout the 1970s and 1980s, LCAs were conducted using a variety of methods 

and approaches, resulting in differing results even if the objects of the study were the same 

(.ibid). Without standardization, the LCA could not be generalized.  

Scientific journals and businesses pushed the LCA to the forefront of the sustainability 

conversation in the 1990s. A need for an international framework led to the International 

Organization for Standardization (ISO) to create two standards for the LCA in 1994: 

• ISO  14040: Environmental management – Life cycle assessment – Principles and 
framework 

• ISO 14044: Environmental management – Life cycle assessment – Requirements and 
guidelines. 
 
These two guidelines continue to inform LCAs performed today. However, there are no 

strict expectations to follow the standardized LCA framework (Appendix A) as the ISO has 

acknowledged no single method as superior (Rebitzer et al. 2004).  

 
CASE STUDY 
I chose the glass beer bottle for this project because of its recyclable material and unique Ontario 

Deposit Return Program. Glass has endless lives as a 100% recyclable material that does not 

degrade in quality or purity (Glass Packaging Institute 2015). The recycling of glass is less 

energy intensive than the production of new glass, making it in high demand by glass 

manufacturers (Riddell 2013). The glass beer bottle is among the highest quality of glass, making 

it a relatively profitable item. The ODRP acts as a unique system that involves coordinated 
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participation from government, industry, and consumers to benefit the environment and reduce 

material costs for glass manufacturing. 

ANALYSIS 
Production 
Owens-Illinois Inc (OI), is the largest glass manufacturer in the world and responsible for the 

production and recycling of glass beer bottles found at the Beer Store. OI’s Brampton facility 

melts an average of 550 tons of materials daily in its 100-square foot natural gas and electric 

furnace that operates 24 hours a day, 365 days a year (Zenteno 2020; Riddell 2013). The creation 

of this glass begins with the extraction of its raw materials. Glass is made from three natural 

ingredients: silica sand, limestone, and soda ash as well as recycled glass and any other additives 

required for colour or other desired characteristics.  

A representative of OI identifies their source of silica sand from Quebec specifically and 

limestone from all regions of Canada (Zenteno 2020). Both mined materials, the extraction and 

transportation of silica sand and limestone pose environmental costs. As non-metallic minerals, 

the mining of silica sand and limestone are subject to the requirements of the Fisheries Act. The 

silica sand for the OI Brampton facility is sourced from either the Sitec mine in Petit-Lac-

Malbaie or the Unimin mine in Saint-Canut as these are the only two operating silica mines in 

Quebec (Ministry of Mines and Energy 2016). The Sitec mine is 970km from the OI Brampton 

facility and the Unimin mine is 596km. The maximum legal carrying capacity for a standard 53ft 

semi transport trailer in Quebec is 45 tons (Ministry of Transport 2005). Therefore, a trailer from 

the Sitec or Unimin mine carrying 45 tons of silica sand to the Brampton facility will emit 

between two to three tons of C02 emissions per journey (Canadian National Railway n.d). 

 Limestone can be found throughout Canada. However, it is most concentrated in Ontario 

and Quebec. While there is no clear information on the specific source of OI’s limestone, it 
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would be appropriate to consider either Ontario or Quebec as the extraction point. However, 

environmental costs related to transportation of material should still be considered. Soda ash can 

be naturally mined however it is most commonly produced using the industrial Solvay process 

that combines salt brine and limestone. The Solvay process is associated with environmental 

issues such as air and thermal pollution as well as excessive calcium chloride (Prashantsinh 

2015). The OI Brampton facility receives their soda ash from somewhere in the United States 

(Zenteno 2020) Therefore, environmental costs related to transportation should be considered 

along with pollution emitted during the Solvay process. 

All raw materials and any necessary additives are melted down into a homogenous 

mixture in a furnace at 1500 degrees Celsius. Recycled glass crushed into small pellets referred 

to as cullet may be substituted for up to 95% of the raw material and possess a lower melting 

temperature than raw materials, using 2.5% less energy for every 10% of cullet in the mix, 

making cullet extremely desirable by glass manufacturers (Interesting Engineering 2018; Riddell 

2013). The molten glass is pushed into molds and cooled to minimize breakage.   

 
Distribution 
Most of the glass beer bottles originating in the OI Brampton facility are shipped out on a 53ft 

semi transport trailer to breweries to be filled. Once filled, the products are transported by 

brewery trucks to LCBOs, the Beer Stores, and other retail and service outlets including 

restaurants, hotels, arenas, and grocery stores to make up 19,684 alcohol sale locations as of 

2018 (Brewers Retail Inc. 2019). For example, a bottle travelling from its origins at OI to Labatt 

Brewery in Toronto to be filled and then transported to the Beer Store in Kingston to be sold, 

will travel about 303 kilometres by truck. This will be in addition to the distance travelled from 

the Beer Store to the consumer’s desired location as well as the chosen means of disposal.  
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Consumption 
The consumption of the glass beer bottle can be defined as fulfilling its purpose as a beverage 

container. This begins with breweries purchasing the bottles to fill with their product and 

continues until consumers no longer require its use. After the glass beer bottle is emptied, it 

typically moves to the disposal phase.  

 
Disposal 
Disposal of glass beer bottles in Kingston occurs in two ways: landfill or diversion (or in some 

cases, open trashing). Glass beer bottles that are thrown into garbage bags are not eligible for 

recycling or reuse and end up travelling 204km NE to the Moose Creek Landfill with the rest of 

the municipal solid waste. Glass beer bottle diversion from landfill is completed through the 

curbside recycling program in Kingston’s blue bins or the Beer Store’s Bag it Back program.   

 
Recycling 
Glass beer bottles put out for curbside recycling are not reused. Since they are likely to be 

contaminated by other recyclables in the blue bin (laundry detergent from detergent bottles, meat 

residue from Styrofoam, food scrap from aluminum foil), the glass beer bottles are hand-picked 

from the blue bin containers and placed in the glass beverage and food container glass pile where 

they will be sold and transported 329km away to 2M Ressources Inc in Saint-Jean-sur-Richelieu, 

Québec or 320km away to NextCycle Industries in Guelph, Ontario (Mueller 2020). These 

companies break down the glass beer bottles, pickle jars, pasta sauce containers, etc. into cullet 

to create three main materials: sandbox material, fibreglass, or aggregate in road bases or indoor 

construction (.ibid). Since the bottlers were not returned to the Beer Store, the consumer will lose 

their deposit.  

 Glass beer bottles returned to the Beer Store may not be eligible for reuse and instead be 

recycled. Consumers sort their used glass beer bottles by colour and return them to the Beer 
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Store to receive their deposit back. Bottles considered to be damaged (cracking, chipped, 

scratched, etc.) or too unique in shape or colour to be reused by breweries (Image 1) will return 

to the OI facility to be crushed into cullet and melted into new bottles (Brewers Retail Inc. 2019). 

 
Image 1: Glass beer bottles that are unable to be reused due to colour and/or shape  

(L-R: Corona, Heineken, Innis & Gunn, Guinness) 

Reuse 
Amber glass beer bottles returned to the Beer Store may be eligible for reuse. The refillable 

amber bottle has become the standard in the beer industry and can be sanitized, refilled, and 

resold to a consumer an average of seven to 15 times before the bottle must be recycled due to 

damage (Riddell 2013; Mueller 2020). Molson and Labatt as well as other small Canadian 

breweries use this refillable amber bottle for many of their products because of its reusability 

(Image 2) (Krona n.d). 
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Image 2: Industry standard amber glass beer bottles eligible for reuse. 

(L-R: Molson Canadian, Coors Light, Bud Light, Labatt. Blue) 

Breweries dropping off product to the Beer Store are able to exchange their load for 

empties. This combines the drop off and pick up process into one trip, reducing transportation 

costs and fuel emissions.  

I will use Molson’s Toronto facility as an example of the glass beer bottle reuse process. 

Trucks returning to the Toronto facility with empty amber bottles will be unloaded onto a 

conveyer belt by machines to be cleaned by the Lavatec D5 bottle washer made by Krones, a 

German packaging and bottle machine manufacturer (Riddell 2013; Krones n.d). Bottles are then 

lifted into the individual plastic mouth inserts of the Lavatec D5, totalling about 50,000 bottles 

on each load (Appendix B). Starting with a pre-treatment rinse using high-pressure jetting units 

(Appendix C), the bottles are then soaked, and labels are removed after which they will be rinsed 

again. The bottles will then continue their way through the machine where they are soaked in 

their main disinfectant treatment and then rinsed again (Appendix D). Bottles are then discharged 

from the Lavatec D5 and move to the next process. The entire process consumes less than 20 

cubic metres of water per hour, equivalent to .15 litres of water per bottle, and about 19 
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kilojoules of heat per bottle (Kronas n.d). To process 50,000 bottles, the Lavatec D5 would 

consume 7,500 litres of water per hour and 950,000 kilojoules of heat.  

After being cleaned, sensors analyze each bottle on the conveyer belt to identify any 

scuffs, chips, or damages on the bottle that would compromise its reusability. These bottles are 

sent down a separate line to be removed and recycled. Bottles considered to be in good condition 

are then filled, capped, and pasteurized to destroy any remaining microbes. Molson does this by 

placing the bottles in an oven until they reach the pasteurization stage at around 28 degrees 

Celsius (Riddell 2013). Bottles are finally labelled, boxed, and then distributed to be sold to 

consumers.  

METHODOLOGY 
I used primary and secondary research to complete this project including a literature review and 

telephone and email interviews to provide supplementary information. Literature with a focus on 

the circular economy, glass beer bottle production and waste, and LCA was referenced 

throughout this project. Semi-structured interviews with representatives from the Kingston Area 

Recycling Center, OI Brampton facility, and the Resource Recovery and Policy Branch of the 

Ministry of Environment, Conversation and Parks were conducted to provide insight on the case 

study and clarity on glass beer production, recycle, and reuse in Ontario.  

 

CONCLUSIONS 

I identify reuse of glass beer bottles as the more environmentally sustainable option. While reuse 

has largely been acknowledged as the more sustainable option that should be prioritized over 

recycling, this project sought to evaluate the difference in resource consumption and waste 

production.  
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Using the LCA framework, I have been able to identify the production, distribution, 

consumption and disposal/recycling/reuse steps associated with the Ontario glass beer bottle. It is 

clear that resource consumption and waste associated with the production and distribution of this 

product is unavoidable. For example, the mining and transportation of raw materials to create the 

glass will affect the environment with transportation being one of the largest air polluters in 

Canada (Government of Canada 2017). Reducing the effects of these burdens and other 

externalities associated with the product is the best way to act sustainably.  

While recycling is popularly perceived as environmentally friendly, it is crucial to 

consider in what ways recycling can reduce resource consumption and waste production at the 

same or inferior level to reuse. While the Bag it Back program works to minimize the use of raw 

materials and energy through the use of recycled glass, the production of new glass beer bottles 

still requires raw materials, transportation costs, and energy. This thesis did not investigate the 

environmental costs associated with the creation of sandbox material, fibreglass, or aggregate in 

road bases or indoor construction from the recycled glass (Mueller 2020). 

Reuse of the refillable amber glass beer bottle is the most sustainable glass beer bottle 

option. While there is water and energy use as well as transportation costs, reuse saves more 

production energy than new bottles made from cullet. An amber glass bottle may be reused seven 

to 15 times before it must be broken down into cullet, skipping the initial steps required to 

produce the bottle before it is available for filling and therefore the externalities related.  

 The Bag it Back program represents the most successful circular flow when examining 

the refillable amber beer bottle. Recycling the remaining glass beer bottles to produce more 

bottles is limiting and does not achieve the most environmentally friendly or cost reducing option 

of reuse. Without government regulation, it is unlikely that breweries will forgo their 
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individualized and unique bottles as it is proven that packaging affects consumer’s purchasing 

decisions (Ahmad 2012). With breweries competing for consumers, breweries know that the 

colour, shape, and size of a bottle are all factors that influence buying choices. However, as the 

climate crisis becomes increasingly prevalent, more and more consumers are considering the 

ecological implications of the products they buy. Moving forward, the Bag it Back program 

should continue to emphasize the successes of the program and encourage stakeholders to do 

their part. Consumers should continue to return their glass beer bottles to their local Beer Store, 

industries should consider the value of universalizing amber refillable beer bottles, and the 

government should continue to support and fund the program. 
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Appendix B: Bottles being feed into the Lavatec D5 (Krones AG 2017) 

 

 

Appendix C: Bottles in the Lavatec D5 getting rinsed (Kronas AG 2017) 
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Appendix D: Bottles travelling through the Lavatec D5 (Kronas AG 2017) 

 
 

 
 


