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Glossary of Terms 

TERM | Description 

Biomimicry A practice that learns from and mimics the strategies found in nature to solve human 
design challenges. (source: https://biomimicry.org/what-is-biomimicry/) 

Circular Economy Based on the principles of designing out waste and pollution, keeping products and 
materials in use, and regenerating natural systems. (source: 
https://www.ellenmacarthurfoundation.org/circular-economy/concept) 

Circular Scan Assess what aspects of a system are circular – where materials from one process are a 
resource for another process. This term is often used in the context of a city or community 
to determine the current level of circularity of a municipality. 

Cradle to Cradle In nature, the “waste” of one system becomes the food for another. Everything can be 
designed to be disassembled and returned as a biological nutrient or re-utilized as high-
quality material for new products as technical nutrients. (source: 

https://mcdonough.com/cradle-to-cradle/) 

Extended 

Producer 
Responsibility 
(EPR) 

A producer’s responsibility for a product is extended to the post-consumer stage of a 

product’s life cycle. As a policy approach, it provides incentives to producers to incorporate 

environmental considerations in the design of their products. (source: 

https://www.ccme.ca/files/current_priorities/waste/pn_1499_epr_cap_e.pdf.) 

Incubator Allows a group to share space and/or resources to generate creative ideas. 

Industrial 
Symbiosis 

Refers to business-to-business relationships that mimic symbiotic relationships between 

organisms in nature, where ‘waste equals food’. In practice, industrial symbiosis involves 

the waste of one or more businesses (or similar government operations, such as a 

municipal wastewater treatment plant) being diverted to become an input to one or more 

other businesses. Symbiosis can occur between businesses in the same sector or 

businesses from different sectors. (source: https://nispcanada.ca/wp-

content/uploads/2019/08/NISPPerformanceReport-Pilot-FINAL.pdf) 

Living 

Labs/Street Lab 

The living lab enables a greater process of collaboration and co-creation between 

researchers and potential end-users or beneficiaries of a research effort. While a 

conventional lab might develop a product or idea behind closed doors, the living lab seeks 

to engage the community at every stage of development, from conception through to 

prototyping. (source: https://www.concordia.ca/campaign/priorities/living-labs.html) 

Maker Spaces A place to learn through exploration and creation where people come together to share 

equipment, access to materials and tools to complete do-it-yourself or repair projects. 

(source: https://rdc.ab.ca/future-students/student-life/makerspace) 

Materials Flow 

Analysis 

A quantitative procedure for determining the flows of materials and energy through the 

economy and investigates the environmental sustainability of the process. (source: 

https://www.sciencedirect.com/topics/engineering/material-flow-analysis) 

Regenerative Restorative and adding to systems as opposed to a one-way take-make-waste model. 

(source: https://www.ellenmacarthurfoundation.org/circular-economy/concept) 

https://biomimicry.org/what-is-biomimicry/
https://www.ellenmacarthurfoundation.org/circular-economy/concept
https://mcdonough.com/cradle-to-cradle/
https://www.ccme.ca/files/current_priorities/waste/pn_1499_epr_cap_e.pdf
https://nispcanada.ca/wp-content/uploads/2019/08/NISPPerformanceReport-Pilot-FINAL.pdf
https://nispcanada.ca/wp-content/uploads/2019/08/NISPPerformanceReport-Pilot-FINAL.pdf
https://www.concordia.ca/campaign/priorities/living-labs.html
https://rdc.ab.ca/future-students/student-life/makerspace
https://www.sciencedirect.com/topics/engineering/material-flow-analysis
https://www.ellenmacarthurfoundation.org/circular-economy/concept
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Repairability Materials can be repaired instead of thrown away. 

Sharing Economy Sharing materials and resources instead of a focus on individual ownership. 

Tool Library Where tools and materials can be loaned or rented. Often found as part of a sharing 

economy. 

Upgradability Ability to add or replace parts to keep using an item instead of disposing of it. 

 

Forward  

The Circular Cities project started in late 2019, with the reports written in 2020. Since the start of the project, the 

world has experienced the unprecedented COVID-19 pandemic. The pandemic sent ripples through the 

economy and impacted members of our project communities. 

The pandemic has caused us to realize the limits of our systems’ capacities and we are forced to rethink how we 

produce, consume and distribute materials.1 As we advance, a circular economy is an alternative model to the 

status quo that encourages resiliency and regeneration, “where functioning social systems fall within healthy 

planetary boundaries”.2 While the pandemic has most certainly affected items addressed in this report, including 

timelines and resources that communities can dedicate to the project, we believe that the advancement of the 

circular economy will position communities to become stronger and more resilient in the future. We encourage 

communities to persevere with the good work they have started and advance this opportunity to redesign and 

rebuild with a circular economy.   

  

 

1World Economic Forum: Opportunities for a circular economy post COVID-19. Available at: https://www.weforum.org/agenda/2020/06/opportunities-
circular-economy-post-covid-19/ 
2 Circle Economy. Impact Report 2019-2020. Forward. Available at: https://impact.circle-economy.com/foreword 

https://www.weforum.org/agenda/2020/06/opportunities-circular-economy-post-covid-19/
https://www.weforum.org/agenda/2020/06/opportunities-circular-economy-post-covid-19/
https://impact.circle-economy.com/foreword
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Overview | Circular Economy 

The current linear economic model reflected in Canada and Alberta, as well as other countries around the world, 

is based predominantly on extracting raw materials to make products that are used for a short period of time and 

then disposed. This is referred to as a linear, or “take, make, waste” economy. This was the predominant practice 

for businesses and governments in the past due to the abundance of resources available and society’s demand for 

a high level of convenience. However, there is now a consensus that society needs to shift away from our 

dependence on extracting finite resources. The availability of non-renewable resources is waning, greenhouse gas 

emissions are increasing, and the health of our planet and its inhabitants are suffering. Transitioning from a linear 

to a circular economy provides more options not only for environmental preservation, but also economic 

development.  

Although many North American municipalities have recently placed an emphasis on recycling certain 

commodities, it is noteworthy that the circular economy involves many more valuable additional elements and 

processes. Circle Economy, an impact organisation based out of Amsterdam, Netherlands, demonstrates the 

differences between a linear, recycling and circular economy in Figure 1. 

Figure 1: Circular Economy Sketch3 

 

 

The circular economy keeps products and materials circulating within the economy at their highest utility and 

value, through waste prevention, improved design, reuse, recycling, remanufacturing and innovative business 

models.  Examples of circular economy business model characteristics include4: 

1. Circular Supplies – product design is based on the supply of fully renewable, recyclable or biodegradable 

resource inputs. E.g., Levi jeans made from recycled t-shirts, mushroom-based packaging replacing 

polystyrene. 

 

3 Circle Economy. Resources available at: https://circle-lab.com/knowledge-hub 
4 Accenture strategy: Circular Advantage. Available at: https://www.accenture.com/t20150523t053139__w__/us-en/_acnmedia/accenture/conversion-
assets/dotcom/documents/global/pdf/strategy_6/accenture-circular-advantage-innovative-business-models-technologies-value-growth.pdf  

https://circle-lab.com/knowledge-hub
https://www.accenture.com/t20150523t053139__w__/us-en/_acnmedia/accenture/conversion-assets/dotcom/documents/global/pdf/strategy_6/accenture-circular-advantage-innovative-business-models-technologies-value-growth.pdf
https://www.accenture.com/t20150523t053139__w__/us-en/_acnmedia/accenture/conversion-assets/dotcom/documents/global/pdf/strategy_6/accenture-circular-advantage-innovative-business-models-technologies-value-growth.pdf
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a. Local example: coRISE upcycles spent grain from beer making into cookies, granola and other 

healthy treats 

2. Product Life Extension – companies extend the life of their product through improved design, 

repairability or upgradability. E.g., Patagonia repair warehouse, replaceable modules in phones. 

a. Local example: Freecycle allows people to give and receive items for free. These products are 

reused, extending their life and delaying disposal. 

3. Sharing Platforms – economies are based on the sharing of goods rather than individuals owning their 

own items.  E.g., car sharing services, tool libraries. 

a. Local example: Bird and Lime E-Scooters 

4. Product as a Service – businesses offer a service rather than ownership of a material or item. E.g., 

Bundles washing machine service, Rent Frock Repeat clothing rental.  

a. Local example: Libraries and rental businesses 

5. Resource Recovery - E.g., Enterra black fly larvae utilise food waste and are then used as ingredients in 

animal feed, recycling of aluminium back into aluminium.   

a. Local examples: Community Fruit Harvest and community gardens  

As demonstrated in Figure 2, the transition to a circular economy requires consideration of the technical and 

biological elements of our world to keep the economic and natural cycles functioning continuously. This 

approach embraces the reusability, repairability and recycling options of our technological world (technical 

nutrients) and the naturally degradable cycles of our organic world (biological nutrients).  

Figure 2 | Technical and Biological Nutrient Cycles in Linear and Circular Economies5 

 

 

 

 

 

 

 

 

 

  

 

5 Sustainability Guide. Circular Economy. Available at: https://sustainabilityguide.eu/sustainability/circular-economy/ 

 

https://sustainabilityguide.eu/sustainability/circular-economy/
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According to the Ellen MacArthur Foundation, “the implementation of a circular economy vision could foster 

the emergence of: 

▪ Thriving cities in which economic productivity increases through reduced congestion, eliminated waste, 

and reduced costs. New growth and business opportunities would support skill development and jobs. 

▪ Liveable cities with improved air quality, reduced pollution, and enhanced social interactions. 

▪ Resilient cities, reducing reliance on raw materials by keeping products in use and balancing local 

production with global supply chains.”6 

A report from Finland, completed by Deloitte, demonstrated municipal officials supported a transition to a 

circular economy for a variety of reasons, as shown in Figure 3.  

Figure 3 | Source: Deloitte May 2019: The Circular City in Finland7 

City officials believe a circular economy can help them: 

• Meet climate change goals 

• Create new jobs and business opportunities 

• Provide services to citizens as efficiently as possible 

 

 

There are a range of circular economy initiatives and efficiencies to explore in the areas of housing, mobility, 

food, energy, water, waste, consumer goods and industry. As shown in the figures below, our current linear 

system has many gaps, resulting in opportunities to increase resource use effectiveness and sustainability.8 

 

 

 

 

 

6 Ellen MacArthur Foundation: What Potential Does the Circular Economy Hold for Cities? Available at: 
https://www.ellenmacarthurfoundation.org/explore/cities-and-the-circular-economy 
7 Deloitte May 2019. The Circular City in Finland. How Finnish cities are promoting a circular transition. Available at: 
https://www2.deloitte.com/content/dam/Deloitte/fi/Documents/risk/The%20circular%20city%20in%20Finland.pdf 
8 Ellen MacArthur Foundation 2019. Growth Within: A Circular Economy Vision for a Competitive Europe. Available at: 

https://www.ellenmacarthurfoundation.org/assets/downloads/publications/EllenMacArthurFoundation_Growth-Within_July15.pdf  

https://www.ellenmacarthurfoundation.org/explore/cities-and-the-circular-economy
https://www2.deloitte.com/content/dam/Deloitte/fi/Documents/risk/The%20circular%20city%20in%20Finland.pdf
https://www.ellenmacarthurfoundation.org/assets/downloads/publications/EllenMacArthurFoundation_Growth-Within_July15.pdf
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About the Circular Cities Project 

The Recycling Council of Alberta (RCA) is working with five communities across Alberta on a Circular Cities 

project to create unique roadmaps for how communities can design out waste and conserve resources to 

transition to a circular economy. The communities include the City of Calgary, City of Lethbridge, Town of 

Banff, Strathcona County, and the City of Edmonton. 

Each community is unique in its location, economy and diversity, so the first step in the project involved 

consulting members of the community to determine unique attributes and opportunities. This engagement took 

place over a focused half-day workshop. This roadmap represents the second step in the process, with the goal 

to give communities an idea of projects and areas for exploration and growth. After communities view their 

roadmaps, they can choose how and what projects to implement. To assist in this decision-making process, 

communities will also be connected with partner cities in Europe that have a similar focus and initiatives. This 

sister city or “small giants” connection will give the communities additional resources to tackle and resolve 

common challenges. Building on the European Innovation Partnership on Smart Cities and Communities 

initiative, they are called small giants because, although the communities may be small, they are “giant” in their 

ambition and what can be achieved through collaboration.  

This project focuses on cities because of the opportunities available 

due to their highly concentrated areas of resource use and people. 

Specifically, in Alberta, four out of five people live in an urban area. 

Cities are centres for innovation and economic activity and are home 

to large numbers of diversely talented people. Cities also have strong 

levels of leadership and municipal governments can be more nimble 

than higher levels of government when it comes to designing and 

implementing change. These factors make cities well positioned to 

influence a transition to a circular economy.  
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About Calgary 

Calgary’s population is the third largest in Canada at 1.2 million9. With a tradition tied to rural roots and an 

economy largely derived from the oil and gas sector, The City of Calgary is interested in evaluating how the 

circular economy city can help The City continues to thrive and grow. The following section provides an 

overview of the economy, environment, and demographics of the city.  

Economy 

The Calgary and Region Economic Outlook 2019-2024 Report10 highlights the uncertainty related to markets and policy 

in the oil and gas industry that drives local and regional growth, and how it is expected to affect the Calgary and 

area economy in the next five years. As well, the report highlights that the weak short-term investment outlook 

for housing and government investment is a challenge to the municipal tax base. It describes population growth 

as one way to buffer the uncertainties by boosting consumption and increasing the labour supply. The city is 

expecting 95,000 new residents as a result of migration to the city in the next five years, and it is predicted that 

personal consumption expenses will be the most significant contributor to the local economy.  

Demographics 

The average age of a Calgary resident is 36, and the largest population group is the 35 to 44-year-old category11. 

28% of the population is from a visible minority group and thousands of people choose Calgary as a new home 

annually12. The population increased by over 18,000 in 201813, a combination of natural growth and increases 

from migration. While there are over 240 ethnic origins in the city, English is the dominant language in the 

region14. Chinese citizens represent the highest visible minority at 7.6% of the population, followed by East 

Indians at 6.6%15. 73% of households in Calgary own their own homes, the highest of major Canadian cities16. 

Environment 

Environmental management and sustainability are priorities for the City of Calgary. Calgary’s carbon footprint 

increased 18 per cent from 2005 to 2018, with an addition of 300,000 new residents over that time period17. To 

mitigate impacts and adapt to expected climate change, The Calgary Climate Resilience Strategy was developed in 

2018 and identified 244 actions over a 10-year period. Actions fall under the categories of buildings, 

transportation and land use, consumption and waste, natural infrastructure, watershed management, community 

outreach and leadership and governance. 36 of the actions have been completed and 166 are underway. 

Completed actions include a 42 per cent growth in installations of solar photovoltaic systems; the addition of 

four new MAX bus rapid transit lines in 2019 and the switch to lower carbon fuels such as compressed natural 

 

9 City of Calgary 2019. Website. Available at: https://www.calgary.ca/CA/city-manager/Pages/About-Us/ourcity.aspx 
10 Calgary and Region Economic Outlook 2019-2024. Available at: https://www.calgary.ca/cfod/finance/Documents/Corporate-Economics/Calgary-and-
Region-Economic-Outlook/Calgary-and-Region-Economic-Outlook-2019-Fall.pdf 
11 Civic Census Results 2019. Available at: https://www.calgary.ca/CA/city-clerks/Documents/Election-and-information-
services/Census2019/2019_CensusResultsBook.pdf 
12 City of Calgary 2019. Website. Available at: https://www.calgary.ca/CA/city-manager/Pages/About-Us/ourcity.aspx 
13 Calgary and Region Economic Outlook 2019-2024. Available at: https://www.calgary.ca/cfod/finance/Documents/Corporate-Economics/Calgary-and-
Region-Economic-Outlook/Calgary-and-Region-Economic-Outlook-2019-Fall.pdf 
14 Calgary Census 2016. Available at: https://calgaryeconomicdevelopment.com/assets/Uploads/Calgary-Census-2016-Infographic.pdf 
15 Calgary Census 2016. Available at: https://calgaryeconomicdevelopment.com/assets/Uploads/Calgary-Census-2016-Infographic.pdf 
16 Calgary Census 2016. Available at: https://calgaryeconomicdevelopment.com/assets/Uploads/Calgary-Census-2016-Infographic.pdf 
17 2019 Update, Climate Resilience Strategy. Available at: https://pub-calgary.escribemeetings.com/filestream.ashx?DocumentId=127431 

https://www.calgary.ca/CA/city-manager/Pages/About-Us/ourcity.aspx
https://www.calgary.ca/cfod/finance/Documents/Corporate-Economics/Calgary-and-Region-Economic-Outlook/Calgary-and-Region-Economic-Outlook-2019-Fall.pdf
https://www.calgary.ca/cfod/finance/Documents/Corporate-Economics/Calgary-and-Region-Economic-Outlook/Calgary-and-Region-Economic-Outlook-2019-Fall.pdf
https://www.calgary.ca/CA/city-clerks/Documents/Election-and-information-services/Census2019/2019_CensusResultsBook.pdf
https://www.calgary.ca/CA/city-clerks/Documents/Election-and-information-services/Census2019/2019_CensusResultsBook.pdf
https://www.calgary.ca/CA/city-manager/Pages/About-Us/ourcity.aspx
https://www.calgary.ca/cfod/finance/Documents/Corporate-Economics/Calgary-and-Region-Economic-Outlook/Calgary-and-Region-Economic-Outlook-2019-Fall.pdf
https://www.calgary.ca/cfod/finance/Documents/Corporate-Economics/Calgary-and-Region-Economic-Outlook/Calgary-and-Region-Economic-Outlook-2019-Fall.pdf
https://calgaryeconomicdevelopment.com/assets/Uploads/Calgary-Census-2016-Infographic.pdf
https://calgaryeconomicdevelopment.com/assets/Uploads/Calgary-Census-2016-Infographic.pdf
https://calgaryeconomicdevelopment.com/assets/Uploads/Calgary-Census-2016-Infographic.pdf
https://pub-calgary.escribemeetings.com/filestream.ashx?DocumentId=127431
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gas18. The City has set a target to reduce GHG emissions by 80 per cent below 2005 levels by 2050. 

 

The City also envisions leading the community towards zero waste through recycling, composting and other 

diversion programs. Their interim target on the path to zero waste is 70 per cent diversion by 2025 across all 

four sectors, including single family residential; multi-family residential; industrial, commercial and institutional; 

and construction and demolition.19  

In 2019, Calgary generated less waste per capita than Alberta, with an average of 353 kg of waste disposed at City 

of Calgary landfills, as shown in Figure 4. It is noteworthy this per capita disposal does not account for waste 

generated in the city and disposed of at privately-run landfills in the province.  

Figure 4 | Disposal Per Capita Comparison 

 
 

Energy 

Calgary has traditionally been a leader in conventional energy such as oil and gas development, but also has a 

significant and growing green energy sector, with 241 renewable energy companies and 108 energy storage 

companies20. Calgary Economic Development reports that two-thirds of Calgary’s 118 head offices are focused 

in energy and oilfield services and the clean tech market in the oil and gas sector was estimated to be worth $1.3 

billion in 201721. Calgary is exploring renewable energy through opportunities for electricity generation by wind, 

solar (with the most days of sunlight of any large Canadian city) and bioenergy.  

  

 

18 2019 Update, Climate Resilience Strategy. Available at: https://pub-calgary.escribemeetings.com/filestream.ashx?DocumentId=127431 
19 2019 Update, Climate Resilience Strategy. Available at: https://pub-calgary.escribemeetings.com/filestream.ashx?DocumentId=127431 
20 Calgary economic development 2019. Renewable Energy & Green Growth. Available at: https://calgaryeconomicdevelopment.com/industries/focus-
areas/renewable-energy/ 
21 Calgary economic development 2019. Energy. Available at: https://calgaryeconomicdevelopment.com/industries/focus-areas/energy/ 
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Circular Initiatives 

The City already has a number of notable circular initiatives including recycling for packaging and paper 

products, a water re-use project employed by the Calgary Fire Department, a sustainable building policy, sharing 

platforms, repair shops and zero-waste retailers. 

 

Table 1 | Existing Circular Programs in Calgary  

INITIATIVE | Description 

Biomimicry Alberta A research initiative to ignite a regional network for design innovation, promote 
learning by exploring nature’s time-tested patterns and strategies, and synergies 
for sustainable change. 

Freecycle An online non-profit that facilitates the sharing of materials for free in the 
community – reusing and keeping materials out of the landfill. 

Think Reuse –  
Electronic Recycling 

Collect unwanted/ used electronics that are then refurbished and circulated to 
someone looking for that product. 

Calgary Fire Department 
water re-use project 

A first-of-its-kind system that utilizes the water from a man-made wetland for 
firefighting training exercises, and then recaptured, treated and reused. 

Canadian Lions Eyeglass 
Recycling Centre 

Collects used eyeglasses and distributes them for free to people who need them in 
developing countries. 

Clothing for a cause Clothing and textiles can be donated at participating locations where they are 
either sent to developing countries or broken down to be reused in other textiles. 

Blue and Green Cart 
collection 

Packaging and paper products (Blue Cart) and organics (Green Cart) are collected 
curbside. Packaging materials are sorted locally and marketed for recycling. 
Organics are taken to the city composting facility. 

Sustainable building 
policy 

A policy that highlights the City's commitment to sustainable building principles in 
all new and existing buildings, including the procurement of materials that contain 
recycled content, are regionally available, are reused, or meet certification 
standards. 

Bird and Lime  

E-Scooter for Sharing 

Public e-scooters that are available for rent through an app and can be used as 
transportation.  

Leftovers Foundation A non-profit program that accepts food donations from businesses and grocery 
stores and redistributes the food to social service organizations for people in need. 

Loop – Rescue Food, 
Rescue the Planet 

A non-profit that works with local grocery stores to take their discarded food and 
relocate it to local charities and small farms. They direct food to people first, then 
animals, and finally sustainable food production and energy. 

Community Fruit Harvest A community organization that encourages sharing of fruit from tree owners that 
won’t use it. 

Zero Waste Stores Businesses aimed at providing services with reduced or limited packaging and refill 
options. 
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coRISE  A business that upcycles spent grain from beer making into cookies, granola and 
other healthy treats. 

Women’s Centre Clothing 

Swap and Repair 

Encourages women to bring the clothes they don’t need and swap them for 
something else, or as a donation. 

 

The City of Calgary is characterized by its young, diverse and well-educated population, that values nature in the 

city, proximity to mountains, private amenity spaces, stability, family, comfort, and prosperity. Calgarians enjoy a 

high quality of life and are known for a self-reliant working culture. There is a strong entrepreneurial spirit, which 

is helped by the city’s history of being supportive of small and large businesses. With a strong focus on reuse of 

goods and services, sharing economy, eco-friendly business practices, better asset management, and renewable 

energy, the city has many creative ideas for implementation and is excited to work with stakeholders to realize 

their goal of a circular economy. 

 

VISION | Calgary 

A great place to make a living,  

a great place to make a life.22 

 

During the Circular Cities Workshop, participants highlighted circular economy opportunities in the spaces of 

food-based initiatives; education and promotion; reuse; sharing economy; energy; policy; and business. 

The City of Calgary can create an environment that supports residents’ exploration of circular economy 

opportunities. Mechanisms, identified by workshop participants, to achieve these goals included: 

▪ repurposing empty space in the downtown core for local businesses;  

▪ harnessing the human resource potential in volunteers and locals;  

▪ cultivating a supportive culture of small and large businesses; and  

▪ nurturing an emergent entrepreneurial spirit and providing opportunities for business incubation.  

The main challenges to Calgary achieving a circular economy include the value placed on private amenity space 

and prosperity among the community, as well as feelings of nostalgia rooted in a self-reliant working culture. 

Goals  

In order to create Circular initiatives that resonate and apply to the Calgary community, city participants in the 

engagement session identified characteristics unique to Calgary. Participants identified a number of attributes in 

the following categories. 

  

 

22 ImagineCalgary Plan 2019. Long Range Urban Sustainability. Available at: 
https://www.calgary.ca/PDA/pd/Documents/development/long_range_urban_sustainability_plan.pdf 

https://www.calgary.ca/PDA/pd/Documents/development/long_range_urban_sustainability_plan.pdf
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Table 2 | Calgary Attributes  

Demographics 

• Young and well-educated population 

• Relatively high unemployment rate 

• Low population density 

• Diversity in immigrants 

• High level of disposable income 

 Economy 

• Supportive of small and large businesses 

• Strong entrepreneurial spirit 

• Emerging support network for start-ups 

• Trend of local, innovative, and responsible 
breweries 

• High number of roads and maintenance per 
capita 

• Thriving local businesses 

• Presence of carbon-intensive industry 

• Low investment in technology and innovation 

   

Culture 
• Provides efficient and quality service 

• Openness to embracing change 

• Organizes multi-cultural events 

• Values: nature in the city and proximity to 
mountains; private amenity space; 
stability; family; comfort; and prosperity 

• High quality of life 

• Self-reliant working culture 

 Environment 

• Urban sprawl  

• Reliable solar energy resources 

• Values environmental protection 

• Unique supply of water that needs management 

• Strong and reliable compost facility 

• Built environment makes use of green building 
technology 

 

Focus Areas 

Community Action  

Several focus areas and themes arose in the Circular Cities workshop with City of Calgary participants. Many 

themes arose, but the most prominent themes for opportunities to develop the circular economy were: education 

and promotion, food-based initiatives, reuse, the sharing economy, energy, policy and business. 

An underlying theme that connects all the other themes is efficiency, and that awareness of a future with limited 

availability of resources means different sectors of society and processes of modern life need major upgrades and 

changes to run more efficiently. It was also evident that collaboration is needed between businesses, community 

members and governments for wholesale changes, and that these changes must come from across diverse 

disciplines, including energy, land use, transit, infrastructure, and economics. 

Sharing Economy 

Ideas for opportunities related to the sharing economy often overlap with other themes, but at their essence 

reduce individual ownership of products and therefore reduce demand for finite resources. The opportunities for 

this type of sharing service in the City of Calgary include: 

▪ Develop an application (app) to enable the sharing of private amenities among Calgarians 
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▪ Identify assets and underutilized spaces for shared services (e.g., living labs, maker spaces, pop-up 

cultural spaces) 

▪ Promote the sharing economy by expanding access to tool libraries 

▪ Create sharing opportunities for mountain recreation: supplies for camping, skating, and ride share 

Best Practice Example | The City of Amsterdam23 

 

The City of Amsterdam has developed a “living” Sharing Economy Action Plan to encourage, 

grow and improve the start-up and business environment in the city. The Action Plan 

considers multiple activity streams including housing, office space, product sharing 

opportunities and integrated sharing-mobility modes, such as cars, bikes and scooters.  Using 

existing city budgets, start-up companies and pilot projects with a circular economy focus are 

provided with financial funding. Examples of the start-up businesses supported by this 

initiative include: 

1. Peerby – a mobile app that connects people to each other for the benefits of 

borrowing and/or renting items 

2. MotoShare – a mobile app that links people together to share motorbikes and vehicles 

for temporary use 

3. LENA – a subscription service that offers high end fashion items for rent 

Promotion and Communication 

Promotion and communications were important goals identified for Calgary, which emerged in such ideas as: 

▪ Promote conscious consumer decisions through education 

▪ Find and encourage community champions and influencers 

 

23 Circular Cities Case Studies - Amsterdam. Ellen MacArthur Foundation. Available at: 
https://www.ellenmacarthurfoundation.org/assets/downloads/Amsterdam_-Case-Study_Mar19.pdf  

https://www.slideshare.net/shareNL/amsterdam-actionplan-sharing-economy
https://www.ellenmacarthurfoundation.org/assets/downloads/Amsterdam_-Case-Study_Mar19.pdf
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▪ Harness unemployed and volunteer Calgarians to generate circular economy opportunities via a local 

entrepreneurial app 

▪ Communicate and advertise existing rental programs 

▪ Create problem-solving services (topic-specific workshops for collaboration) 

▪ Promote circular economy certification and ethical procurement in private businesses 

Best Practice Example | Ellen MacArthur Foundation 

Circular Economy in Cities Resources24 
 

 

The Ellen MacArthur Foundation has developed an online suite of resources for use by 

urban policymakers. The intent of the Foundation’s resources is to assist city leaders with 

transitioning to a circular economy and demonstrating the benefits of such a movement. 

This initiative is a good example of how to develop resources and communicate circular 

economy concepts and ideas.  

The Foundation’s website hosts a variety of circular economy information from factsheets, 

to policy levers, networks and case studies. Resources also include useful videos, project 

guides and graphics. 

Food-based Initiatives 

Ideas for food-based initiatives in Calgary focus on new ideas and the extensive work that is already under way 

on the topic: 

▪ Identify local food recovery efforts 

▪ Encourage responsible food ordering for city/corporate events and sharing leftovers 

▪ Advertise local agricultural opportunities 

▪ Promote East Shephard as an agriculture and cannabis cluster for local proximity to compost, heat, and 

solar energy 

▪ Leverage agriculture superclusters (Olds College, SAIT, and Nutrien) 

▪ Expand community gardens 

  

 

24 Ellen MacArthur Foundation. Circular Economy in cities. Available at: https://www.ellenmacarthurfoundation.org/our-work/activities/circular-economy-
in-cities 

https://www.ellenmacarthurfoundation.org/our-work/activities/circular-economy-in-cities
https://www.ellenmacarthurfoundation.org/our-work/activities/circular-economy-in-cities
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Best Practice Example | France 

France became the first country to prohibit grocery stores from throwing away unused food in 

February 2016. The policy requires grocery stores, of a certain size, to donate all unused food, rather 

than disposing of it. The government also enacted other supporting policies that require schools to 

educate students on food sustainability, companies must report food waste statistics as a part of an 

environmental reporting requirement, and restaurants must have take-out bags and/or containers 

available to customers.  

France’s policy not only increases the amount of food being donated to schools and organizations 

such as food banks or charities, but it also increases the quality of food people are receiving. The 

law encourages the donation of fresher and more nutritionally valuable foods such as vegetables and 

fruit, whereas typical food bank donations consist of canned goods.  

Reuse 

Workshop discussion highlighted ways Calgary can establish, nurture and grow reuse opportunities, and 

included:  

▪ Raise awareness about repair opportunities 

▪ Donate repairable items 

▪ Lease, repair, or reuse office furniture 

▪ Salvage waste from (or prior to sending to) landfill 

▪ Train and hire vulnerable populations in repair shops 

▪ Create a database, such as Amazon Prime, that sells re-used products 

▪ Enhance existing services and products so they last longer 
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Best Practice Example | The City of Austin25 

 

The City of Austin developed a Materials Marketplace, an online materials exchange platform. The 

exchange platform is just one initiative undertaken as a part of Austin’s goal of reaching zero waste 

by 2040. The platform was designed to keep materials and products in use and prevent disposal. It 

also provides local businesses with a way to advertise waste materials and connect with other 

businesses that may be interested in those materials.  

Over 500 businesses, institutions and not-for-profit organizations are participants of the Materials 

Marketplace. Examples of materials that are listed on the platform are construction and demolition 

materials, plastics, organics and packaging.  

The City of Austin developed a Materials Marketplace, an online materials exchange platform. The 

exchange platform is just one initiative undertaken as a part of Austin’s goal of reaching zero waste 

by 2040. The platform was designed to keep materials and products in use and prevent disposal. It 

also provides local businesses with a way to advertise waste materials and connect with other 

businesses that may be interested in those materials.  

Over 500 businesses, institutions and not-for-profit organizations are participants of the Materials 

Marketplace. Examples of materials that are listed on the platform are construction and demolition 

materials, plastics, organics and packaging.  

Energy 

The ideas developed around energy efficiency and emissions reduction opportunities for Calgary were: 

▪ Encourage development that considers energy use and carbon reduction 

▪ Create a system for energy sharing between buildings 

 

25 Circular Cities Case Studies - Austin. Ellen MacArthur Foundation. Available at: https://www.ellenmacarthurfoundation.org/assets/downloads/Austin_-
Case-Study_Mar19.pdf 

https://austinmaterialsmarketplace.org/
https://austinmaterialsmarketplace.org/
https://www.ellenmacarthurfoundation.org/assets/downloads/Austin_-Case-Study_Mar19.pdf
https://www.ellenmacarthurfoundation.org/assets/downloads/Austin_-Case-Study_Mar19.pdf
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▪ Leverage activity in carbon conversion 

▪ Invest in City of Calgary renewable fuels (landfill gas, wastewater treatment, and biogas) 

Best Practice Example | Basel, Switzerland 

Progress towards a low-energy city26 

The state of Basel-Stadt introduced financial tools such as tax levies and incentives to encourage clean energy 

production and energy efficient projects in the city of Basel and surrounding region. This action is a part of 

the overall national energy plan “Energy Strategy 2050”. As a result of the national initiatives, The City of 

Basel partnered with the publicly owned energy company Industrielle Werke Basel to provide 100 per cent 

renewable electricity to its residents and businesses. Most of the city’s electricity is generated from 

hydropower, with about ten per cent coming from solar, wind and biomass sources.   

The City of Basel aims to reduce its municipal emissions to net zero by 2030 and is developing a second 

wood-fired power plant to aid with this initiative (expected net savings of 19,000 tonnes of CO2 emissions per 

year). 

Basel’s CO2 emissions from energy currently are 3.8 tonnes of CO2 equivalent per person, per year and the 

City’s target is 1 tonne CO2 equivalent per person, per year by 2050.  

Policy 
Policies for governing and regulating waste were seen as an important element in enabling a circular economy by 

workshop participants. Policy ideas discussed included: 

▪ Advocate for environmental policy such as Extended Producer Responsibility for certain groups of 

products like packaging and paper products  

▪ Strengthen environmental procurement policy at the city (note the current policy is available at 

https://www.calgary.ca/cfod/finance/Pages/Policies/Sustainable-Environmental-and-Ethical-

Procurement-Policy-SEEPP/Sustainable-Environmental-and-Ethical-Procurement-Policy-SEEPP.aspx) 

▪ Create a city policy to advance circular economies  

▪ Review and amend or advocate for legislation / policy / bylaws to enable more businesses to introduce 

circular economy business practices / initiatives (e.g., brewery legislation) 

▪ Leverage City of Calgary procurement team for circular economy policy change pilots 

  

 

26 C40 Municipality-led circular economy case studies. Basel, Switzerland. Available at: https://www.c40.org/researches/municipality-led-circular-economy 

https://www.calgary.ca/cfod/finance/Pages/Policies/Sustainable-Environmental-and-Ethical-Procurement-Policy-SEEPP/Sustainable-Environmental-and-Ethical-Procurement-Policy-SEEPP.aspx
https://www.calgary.ca/cfod/finance/Pages/Policies/Sustainable-Environmental-and-Ethical-Procurement-Policy-SEEPP/Sustainable-Environmental-and-Ethical-Procurement-Policy-SEEPP.aspx
https://www.c40.org/researches/municipality-led-circular-economy
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Best Practice Example | The City of Rotterdam27 

As with many cities beginning the transition to a circular economy, Rotterdam completed a Circular Scan and 

Materials Flow analysis. The city then completed a circular economy Action Plan containing aggressive targets 

for circular economy-based procurement and operations, waste reduction and job growth. An example of one 

of their goals includes Zero Waste by 2030 by having all materials within the city looped.  

The City of Rotterdam has also launched a variety of spaces and platforms to serve to promote circular 

economy ideas through networking and learning avenues. An incubator hub and “Street Lab” were developed 

to provide space for small businesses and start-ups to experiment with circular economy concepts and 

innovations.  

Businesses 

Businesses have a major role to play in transitioning to a circular economy, and participants imagined the role of 

the commercial sector with the following ideas: 

▪ Work with downtown landlords to repurpose vacant space for local businesses 

▪ Require businesses to demonstrate waste-friendly initiatives (e.g., acquiring data, changing behaviours), in 

order to be eligible for tax receipts 

▪ Reduce and change harmful business practices (e.g., single use plastics) 

▪ Identify and promote other types of circular economy businesses and services 

Best Practice Example |  The City of Glasgow, Scotland 
 Inspiring Businesses to Innovate and Become Future-Proof28 

 

 

27 Circular Cities Case Studies - Glasgow. Ellen MacArthur Foundation. Available at: 
https://www.ellenmacarthurfoundation.org/assets/downloads/Glasgow_-Case-Study_Mar19.pdf 
28 Glasgow, Scotland. C40 Municipality-led Circular Economy case studies. Available at: https://www.c40.org/researches/municipality-led-circular-economy 

https://www.ellenmacarthurfoundation.org/assets/downloads/Glasgow_-Case-Study_Mar19.pdf
https://www.c40.org/researches/municipality-led-circular-economy
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The City of Glasgow has the goal of becoming the world’s first circular city. As a part of this 

initiative, Glasgow has partnered with the Chamber of Commerce to deliver a program focused on 

inspiring businesses, of all sizes, to adopt circular economy strategies. The program provides 

support, tools and expert knowledge for more circular business models and operations. Companies 

across the city are connected to share business support, success stories, financial savings and 

practical initiatives. 

 

Benefit Areas and Outcomes   

During the workshop, participants prototyped circular economy initiatives for Calgary that were assumed to have 

a high circular impact and relatively low implementation effort. Participants developed their prototypes, 

identified below, to help create an interactive and visual experience to share with others. Appendix A provides a 

further assessment of the prototypes, including short and long-term goals, along with the expected impact versus 

effort for program implementation. 

Table 3 | Workshop Prototypes for a Circular Economy 

MODEL DESCRIPTION 

Utilising Existing City 
Infrastructure to Create 
Fuel from Waste 

 

This model represented the idea of centralizing energy production and relying 
primarily on existing technology to reduce energy that would normally be put 
into establishing new infrastructure. The main feature of this prototype was a 
digester that converts organic waste into biogas at the existing Bonnybrook 
wastewater treatment plant, ultimately utilizing the technology and the 
infrastructure that already exists to create alternative fuels from organic waste. 

Other features of the model include: increasing production of waste water 
treatment digester by hauling in industrial, commercial and institutional (ICI) 
waste of oils and grease, while relying on tipping fees from ICI customers to 
generate revenue; a power line to a cogeneration facility from biogas on the 
same site; vertical farming (that includes aquaponics and permaculture) near 
the cogenerator to benefit from waste heat and the carbon dioxide produced; 
and a pipeline to transport excess biogas to a distribution centre that sells 
biogas for profit. 

City Asset Management 

 

 

This model represented properties throughout Calgary that could facilitate 
different events. The central idea was to revitalize these spaces to be communal 
gathering spots, including different pop-up locations and food-growing 
opportunities through community gardens. The philosophy behind this idea was 

to normalize sharing in public spaces. Different pop-up events could offer mobile 
basketball hoops, trampolines, and removable tennis courts, which many 
residents already possess. The hope is that in sharing these resources in a public 
space, this could spread to private spaces so that people will feel more 
comfortable in using and sharing resources, thus triggering a cultural shift 
around limited resources. Another feature would be a marketplace, which could 
facilitate the sharing and selling of produce from community gardens, as well as 
local farmers, and hosting events for local and small businesses. 

The Repair Economy 

 

 

This model represented the main themes of sharing and awareness on circular 
initiatives. It was imagined that someone who has a washing machine that they 
would like to repair would be connected locally, through an awareness 

campaign, to a local repair person that has a business of repairing machines and 
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equipment. Furthermore, this repair person would be connected with a space in 
the community to work, such as a pop-up shop or an area where he/she can 
access tools and resources, as well as connect with other local businesses. The 
prototype features an office tower which represents a space that would have 

machines and equipment for sale, as part of the shift to a repair economy. An 
idea was brought up that the City would be the one to help facilitate local 
connections through other organizations, such as Green Calgary, and give 
residents opportunities to connect. The City would facilitate awards too, such as 
the local repair person in this example being awarded with a Circular Award so 
there is awareness of his/her work. Overall, this prototype represents creating 
awareness, engaging local community associations, and getting people engaged 
in the process. 

 

The above prototypes confirm the many benefits in moving toward a circular economy. These include 

community and social prosperity, health and environment, lower resource use, economic productivity, jobs, skills 

and innovation. The City of Calgary should embrace these opportunities to enhance economic health, diversity 

of lifestyles and ecosystems through a transition to a circular economy. The circular economy benefits achieved 

through each of the prototypes designed in the workshop are shown in Figure 5. 
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Figure 5 | Circular Economy Components of Calgary’s Prototypes 
 

 

Challenges and Opportunities 
 

Despite the benefits in transitioning to a circular economy, there are also barriers and challenges. A study 

conducted in Sweden suggests the main barriers relate to financial, structural, operational, attitudinal and 

technological challenges. 29 This makes sense when we consider the need to redesign systems and implement new 

ones. Wider system-level challenges are outlined below. 

▪ Economic barriers include the social and environmental externalities that are not currently considered in 

pricing materials, where the current system favours mass consumerism instead of people and nature. 

 

29 Youmatter 2019. Circular Economy: Definition, Principles, Benefits and Barriers. Available at: https://youmatter.world/en/definition/definitions-circular-
economy-meaning-definition-benefits-barriers/ 

https://youmatter.world/en/definition/definitions-circular-economy-meaning-definition-benefits-barriers/
https://youmatter.world/en/definition/definitions-circular-economy-meaning-definition-benefits-barriers/
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▪ Prices of virgin raw materials remain at historic lows and quality secondary resources are not competitive 

(an example of this is post-consumer recycled plastic competing with the low cost of virgin resin). Even 

though the circular economy is growing, the demand to drive change is still small and there aren’t many 

professionals in the field.  

▪ Institutional barriers that need to be overcome include working within the current economic system that 

is geared to the linear economy, and not yet prepared to support circular entrepreneurs.  

▪ New business models may come up against barriers because of regulations that aren’t prepared for 

innovation. Businesses rely on strong alliances, making it harder to innovate with new links and therefore 

challenging to close loops. The circular economy business models are still relatively new, and there are 

challenges for developing new business models in the space where investors are still used to linear 

economies. 

▪ Many companies aim for short-term value, whereas the circular economy model is inherently about long-

term growth and value.  

▪ The GDP index doesn’t consider social and environmental externalities and so there is limited value 

placed in these areas.  

It is important that the City of Calgary understand the opportunities and address potential challenges to prepare 

for and advance the Circular Cities roadmap in the community. The opportunities and challenges to 

implementing Circular Cities initiatives in Calgary are outlined below. 

Table 4 | Opportunities and Challenges for a Circular Economy 

Opportunities 

• Cultivating a supportive culture of small and 
large businesses  

• Nurturing emergent entrepreneurial spirit 
with opportunities for business incubation  

• Leveraging the community’s strong values 
of environment and connection to nature 

• Repurposing empty square footage in 
downtown for local businesses  

• Harnessing the human resources in 
volunteers and residents 

• Starting with solutions from local 
neighbourhoods and individuals  

 Challenges 

• Presence of a self-reliant culture that values 
private amenity space 

• Ensuring that activities and initiatives are 
business-friendly 

• Making it convenient to partake in sustainable 
activities  

• Values of prosperity and feelings of nostalgia 
among the community  
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Next Steps  

According to a Finnish study completed by Deloitte in 2019, “To develop the operating model for circular 

economy, cities are working with key partners, such as universities, start-ups, corporations, and intercity 

networks, on a variety of pilot projects throughout various sectors of the economy. In the process, municipalities 

and their partners are building knowledge, raising awareness, and developing core capabilities for a circular 

transition.”30 

Based on the city’s work and commitment to sustainability, there are several steps to advance a circular economy.  

1. Circular Cities Mission and Objectives - Start by establishing a goal and objectives. This may fit in with 

the city’s strategic plan, or vision, but make this something that is SMART – specific, measurable, 

assignable, relevant and time-based.  

2. Promote and Expand Existing programs - There are already many worthy circular economy initiatives 

and/or programs in the city. Assess what resources those organizations need to expand or how the city 

might be able to promote their initiatives and collaborate with them to reach your goal.  

3. Prototyping analysis and development - A variety of prototypes were developed in the engagement 

session and these initiatives should be analysed for potential implementation in Calgary along with other 

ideas that the team or city has in mind. Prototype initiatives and other elements should be identified, 

reviewed, and prioritized using the following approaches: 

▪ Short vs. long term goals 

▪ Amount of impact vs. effort 

▪ Barriers / challenges specific to the prototypes for Calgary (e.g., Council approval, current 
regulations, etc.) 

4. Partnership development - The city identified unique projects in the areas of education and promotion, 

food-based initiatives, reuse, sharing economy, energy, policy and business. 

5. Develop a work plan - All the previous steps above help fill in a plan that can help to meet your 

objectives. Make this plan visible to all team members so people can be a part of achieving great results. 

Conclusion 

The RCA would like to commend the City of Calgary for being a leader in the province through this progressive 

Circular Cities project. Based on the City’s previous work and commitment to sustainability, there are several 

steps the City can take to encourage the shift to a circular economy. For example, Appendix A provides a further 

assessment of the prototypes that were developed in the workshop with city staff. Short and long-term goals are 

proposed, for each prototype, along with the expected impact versus effort for program implementation. 

Example cities are also provided to share success stories and provide inspiration. Therefore, it is recommended 

the City review the prototype options and proceed with the development / implementation of the concepts that 

are most attainable and appealing at this time.  

 

 

30 Deloitte 2019. The Circular City in Finland. How Finnish cities are promoting a circular transition. Available at: 
https://www2.deloitte.com/content/dam/Deloitte/fi/Documents/risk/The%20circular%20city%20in%20Finland.pdf 

https://www2.deloitte.com/content/dam/Deloitte/fi/Documents/risk/The%20circular%20city%20in%20Finland.pdf
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Appendix A 

Prototype Possibilities 

MODEL | Goals & Considerations 
 

Using Existing City 

Infrastructure to Create 
Fuel from Waste  

 

Example City: Arras, France – 
Heat recovered from waste-

water treatment for a public 
aquatics centre 

Short-Term Goals 
• Assess what is already being done at the Bonnybrook wastewater 

treatment plant and what are the gaps and technologies required for a 
full biogas project? 

• What could be done and what are the costs to collect ICI oils and 
grease? 

• What could be done with vertical farming?  

• What would the barriers be and are there solutions to dissolve or work 
on those barriers, so they don’t stop the project? 

 
Long-Term Goals 

What are the feedstocks required and the energy returns?  

 

Impact vs Effort 
• High effort for a high impact 

 

City Asset Management 

 

Example City: New York, USA 
– “donateNYC” (“facilitating 
donation and redistribution of 
materials throughout the city 
through partnerships with 
not-for-profit organisations 
and events”) 

Short-Term Goals 
• What is the City already doing for pop up events? 

• What companies or spaces make logical partners? 

• What are the biggest opportunities (mobile basketball hoops, 
trampolines, tennis courts and markets were listed in the prototype)? 

• What department or external group would lead this? 

• What are some examples from other communities? 

 

Long-Term Goals 

• Identify steps/timeline for full implementation and a follow-up and 
update plan 

 

Impact vs Effort 
• Low-medium effort for a medium impact for residents 

 The Repair Economy 

 

Example City: Paris, France – 

Local production, repair and 
reuse initiatives 
 

Short-Term Goals 
• Assess the current repair businesses in Calgary. Are they interested in 

support and what are their needs and ideas? 

• Who would champion this idea within the City or partner organizations? 

• Are there policies needed to help develop this project?  

 

Long-Term Goals 

• Identify steps/timeline for full implementation and a follow-up and 
update plan 

 

Impact vs Effort 
• Medium effort and high impact 

 

 

 


