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Introduction
A traditional production system is linear, based on a “take-make-dispose” model which relies
on a constant flow of raw materials to make products. To meet global demand, industries
extracted more than 90 billion tonnes of natural resources in 2018 alone (Material Flows,
2019). Present-day economies, including agri-food systems, are built on this model because
extracting natural resources has historically been viewed as economic development (Frickel &
Freudenburg, 1996), despite serious environmental costs and growing criticism.
The agri-food system – made up of agriculture, processing, packaging, transport, retail, and
waste management – places an enormous burden on natural resources. The European
Environment Agency (EEA) estimates the global food system degrades 2–5 million hectares of
arable (usable) land annually, accounts for 70 % of freshwater consumption, and 80% of
deforestation as a result of agricultural expansion (2014a). It takes 254 litres of water to
produce 1kg of cheese, and 64 litres of water to produce 1kg of tomatoes (Water Footprint
Network, 2014). Compounding the impact of this staggering resource requirement is that fact
that 30% of the food produced for human consumption is not actually consumed but wasted
(Gustavsson et al., 2011), an economic cost of over $750 billion (USD) annually (FAO, 2013). The
numbers point to a flawed and wasteful system, with devastating impacts on the environment,
economy and social well-being. UN Sustainable Development Goal 12 (Responsible Production
and Consumption) calls to cut global food waste in half at retail and consumer levels by 2030
(FAO, 2019). But how to meet such a target?
The concept of a circular economy “closes the waste loop” by keeping products and materials in
the economy for longer lifespans – reused and recycled – requiring less raw material input and
less energy for production (EEA, 2014a). A circular economy is “restorative and regenerative by
design… and aims for the elimination of waste through the improved design of materials,
products, and systems” (Ellen MacArthur Foundation, 2012). A circular system has the potential
to reduce natural resource needs, create more jobs as new labour channels emerge, and lower
material and production costs for companies. In the context of the food system, circularity
offers a potential solution to the high demand on natural resources, short product lifecycles (for
food and packaging) and potential to return organic biowaste back to soil for regeneration.
However, for companies and societies to shift towards circularity, economic benefits will still
drive decision-making. Circular solutions will need to prove economic and financial viability in
order to replace existing linear production systems. Circular processes are already in practice
but have remained mostly niche solutions – small-scale and restricted by “time, space, scope,
and actors” (Jurgilevich, 2016).
Using a five-dimension framework, this research will analyse which factors are most important
for niche circular food solutions to scale up, using Toronto, Canada as a case study. To enable
improvements to the food system, it is important that circular food businesses, including their
social and environmental priorities, are adequately understood and prioritized for investment
by companies and governments.
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Background
Circular economy thinking is relatively new, having branched from various environmental
theories of sustainable production and consumption. The circular economy concept has been
applied to the food system only a handful of times (Papargyropoulo, 2014; Jurgilevich, 2016;
Borello, 2017) but offers a new model for addressing the growing issue of food waste.
Transitioning to a circular economy, including a circular food system, requires a systemsthinking approach which acknowledges the complex and interconnected nature of the
production and consumption systems currently in place.
A circular economy
The Ellen MacArthur Foundation, a leader in circular economy thinking, defines the circular
economy as “an industrial system that is restorative or regenerative by intention and design
[aiming for] the elimination of waste through the superior design of materials, products,
systems, and, within this, business models” (2012). With roots in responsible innovation and
sustainable development, the transition towards circularity seeks to meet the EU’s 2050 vision
to “live well but within the limits of the planet” (EEA, 2016).
Circular thinking seeks to “decouple” natural resources from economic growth, instead valuing
products for the length of time for which they can remain in the economy (EMF, 2012). This
shift results in environmental, economic and social benefits: Environmentally, a circular
economy can decrease the use of raw materials, energy inputs and waste by up to 24% by 2030
(Meyer, 2011) as materials stay in the economy for longer, reused or repurposed. Economically,
companies would require less resource input and have lower production costs by “optimising
the total system performance rather than that of a single component” (EMF, 2012). Offering
circular solutions also attracts a growing market of sustainable consumers (Borello, 2017).
Socially, circularity can create jobs (the European Commission estimates 580,000 in the EU over
10 years) as new labour channels for re-manufacturing, repairs, and waste and recycling
processes are implemented (EMF, 2012).
Circularity starts with responsible innovation and eco-design in the design and development
phase of production – responsible innovation considers the “(ethical) acceptability,
sustainability and societal desirability” of invention (von Schomberg, 2013). From innovation,
products must be designed for longevity, and greater possibility for repair, re-use and recycling
(EEA, 2016), a process known as cascading, which aims to use materials in “priority” order,
starting with least amount of input required: products should first be re-used as is, then
recycled, then re-purposed material, and finally (if possible) converted to energy (Jurgilevich,
2016; EMF, 2012). Aside from the processes of product design and recycling, circularity thrives
in collaborative consumption, where “sharing, swapping, or leasing products and other assets”
extends access to more consumers without requiring more resource input. Examples are Airbnb
(vacation sharing), Uber (transit sharing), lending libraries (for home, garden and office tools),
and deposit/return programs (such as glass bottle or reusable container returns).
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Transitioning to a circular food system
Current linear food systems require massive amounts of natural resources, producing heavy
waste streams throughout (Figure 1). Without effective waste to resource management, linear
systems lack the coordination to return nutrient-dense organic waste back to soil and eliminate
unnecessary food and materials waste at every stage.

Figure 1: A linear food system, with input (resources) and outputs (waste) at each stage (EEA, 2012)

Lessons learned from circular practices for durable products (machines, consumer goods and
clothing) (EMF, 2012; EEA, 2014) can effectively inform circularity for consumable products like
food. For example, Papargyropoulo (2014) applies the concept of cascading to food waste
(Figure 2), outlining the hierarchy of channels for better utilising edible and inedible food:
Unused food that is fit for human consumption (technically called food surplus) should be
prevented where possible, and redistributed to secondary food channels like food banks. Food
unfit for human consumption (food waste) is broken out into avoidable food waste, which
should be prevented where possible, and recycled into animal feed and compost. Unavoidable
food waste should be recycled into animal feed and compost, and converted to energy via
anaerobic digestion. The final (least favourable) channel is disposal. Our primary food system
jumps from food surplus to disposal, missing the many opportunities for reuse that exist in
between.
Other circular practices in the food system include regenerative agriculture (de Boer & van
Ittersum, 2018), value chain management to decrease food spoilage in transit (Gooch, 2009),
zero-waste or no packaging retail stores, policies to enforce redistribution of food surplus,
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deposit programs for reusable containers, farm to consumer delivery services, and
compost/organic recycling management. A comprehensive list of circular activities across the
food chain and corresponding literature is in Appendix A.

Figure 2: Hierarchy of food surplus and food waste management (Papargyropoulo, 2014)

Systems-thinking approach
Systems-thinking acknowledges that every part of the food system interacts and influences
every other part of the system as well as the system as a whole. It emphasizes flows and
connections over time, including regenerative phases, rather than how the parts function at
one particular moment (EMF, 2012). The Economics of Ecosystems and Biodiversity (TEEB)
systems-thinking framework, a comprehensive tool for measuring the total impact of a food
system, includes everything from agricultural and pastures, fisheries, to labor, infrastructure,
technology, policies, culture, and institutions (2018).
Systems-thinking highlights the complexities and challenges of developing a holistic solution. A
solution that works at a local level may not automatically translate to success on another level
(Johnston & Baker, 2005). Transitioning to a circular economy requires that throughout the
design and implementation of production, solutions are evaluated for their immediate impact
as well as their effects throughout the system. Such a task requires actors at all levels, including
producers, policy makers, consumers, stakeholders and interest groups, to participate in the
transition in an integrated and coordinated way.
5

Theoretical Framework
Socio-technical transition theory
In a system as complex as the food system, the transition towards circularity will be non-linear
and uncertain. It will be driven by technological advancements as well as social shifts, together
creating a socio-technical transition. Socio-technical transitions are long-term transformations
which alter fundamental components of society and everyday practices, “forged as they are
performed” (Cohen & Ilieva, 2015).
Frank W. Geels and Johan Schot, leading scholars on socio-technical and sustainability
transitions respectively, developed the Multi-Level Perspective (MLP), a highly cited theory
which seeks to outline the relationship between social and technical developments in largescale systemic change. MLP suggests a socio-technical transition will occur when three levels of
interactions align: niche level defined as “the micro level where radical novelties emerge”;
regime level as the “scientists, policy makers, users and special-interest groups who contribute
to technological development”; and landscape level being “the environment beyond the direct
influence of niche and regime actors…where changes usually take place slowly (over decades)”
(Geels & Schot, 2007). Four different combinations of interactions are defined by Geels & Schot,
called transitions pathways. These are outlined in Appendix B for context, but are not part of
this research scope due to their breadth. Successful niche solutions are those which have built
enough internal momentum to take advantage of larger opportunities and breakthrough to
compete with mainstream markets (ibid).
From niche to mainstream
Developing circular business models is in a pioneering phase, with early adapters and “industry
pioneers” beginning to focus on circularity between 2013-2018 (EMF, 2012). These initiatives
have remained mostly niche solutions, initially unstable and with low performance, restricted
by “time, space, scope, and actors” (Jurgilevich, 2016). The Ellen MacArthur Foundation also
found that circular models have until now targeted niche experiments, but believe the concept
is sufficiently proven and is “economically viable and scalable for diverse products” (2012).
Niche solutions need to scale both out and up: “scaling out” to other locations and contexts,
and “scaling up” to higher municipal, national and regulatory levels (Johnston & Baker, 2005).
Both directions have potential to increase volume of sales, partnerships and impact.
Small-scale circular businesses are gaining more traction as a viable solution to many of the
world’s biggest challenges – these ideas were prominent at the World Economic Forum and the
Global Green Growth Forum, the latter’s mission being “to accelerate transition to an inclusive
green economy…a particular focus on achieving speed-to-scale” (P4G, 2019). Municipalities
around the world are testing more circular solutions with intention to implement the most
promising across their districts. Climate-KIC outlines several examples in their 2019 report,
Municipality-led circular economy case studies. The time is now to adequately understand
circular solutions and their challenges of implementation and scale.
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A framework for studying circular food solutions
Integrating Geels & Schot’s Multi-Level Perspective (2007) with additional elements from
circular food practices and circular innovation research, five dimensions have been identified as
associated to potential opportunities and barriers for successful circular food solutions:
Business model, Preparedness, Sector, Government involvement, External pressures (Figure 3).
Within each dimension are several factors relevant to consider, noted throughout the
Framework, Results and summarized in the Results Conclusion.

Figure 3: Theoretical framework for studying circular food solutions

1. Business model
Business models describe how an organization creates value, by designing a product or service
and by selling it (Ovans, 2015). Business model innovation refers to improving on an existing
model but still “delivering existing products, using existing technologies, to existing markets”
(Girotra & Netessine, 2014). Achieving circularity at a systems-level will require both new
business models offering breakthrough technology, and also innovating existing models with
more established paths to market. In practice, this may look like introducing circular solutions
alongside linear systems, an approach that offers stability for growing circular solutions while
still maintaining more traditional revenue streams. Renswoude et al. suggest separately
tracking “revenues and activities based on linear models [and] circular models”, acknowledging
the different focus areas for revenue generation and cost reductions (IMSA, 2015).
Earlier research, looking at businesses in Toronto, divides circular businesses by the type of
“strategy” they employ in order to be circular: Design, Product as a Service, Waste as a
Resource, Product Usage/Life Extension, Smart Material Choices and Resources (Table 1). This is
another way to begin modelling circular businesses. Of the 54 circular economy participants, 9
were in the Food and Beverage industry. This group listed their circular strategies as Product
Usage/Life Extension (n=4) and Waste as a Resource (n=5) indicating that circular food
businesses may participate best with only some strategies.
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Design

Product as a
Service
Waste as a
Resource
Product
Usage/Product Life
Extension
Smart Material
Choices and
Resources

Design for disassembly/repair/regeneration, modular
design, design for recyclability, and redesign of supply
chains. (Example: Shoes with exchangeable heels for
multiple styles and easy repair)
Sharing economy business models, offering of alternatives
to product ownership. Includes rental, asset sharing,
leasing options. (Example: clothing or car-sharing)
Composting, energy from waste, recycling to create new
materials (Example: grinding construction waste to create
usable gravel)
Extending product life by reuse, redistribution, repair
and/or extended warranty options. (Example: repair of
fixable items, donations to encourage second-hand
product use)
Materials sourcing and procurement, renewable energy,
clean processes, reduction in hazardous chemicals.
(Example: low/clean energy consumption during product
transport)

•
•
•

Reduced packaging design
Design for repair/remanufacturing
Design for regeneration

•
•

Rental options
Leasing options

•
•
•
•
•

Composting
Energy from waste
Recycling for new materials
Donation & redistribution
Warranty options
(maintain/repair)
Re-use
Hazardous chemical reduction
Renewable energy

•
•
•

Table 1: Five Circular Economy Strategies (Toronto Circularity Workshop, 2018)

2. Preparedness of niche
The chance for niche solutions to breakthrough to mainstream comes in a window of
opportunity, and the success of entrepreneurs often comes down to timing. At the niche level,
solutions must build up internal momentum, streamlining and improving their model while
“nibbling” at the dominant system (Westley, 2011). External landscape pressures build which
eventually destabilize the existing regime, creating a window of opportunity for niche solutions
to engage with regime actors, secure new resources, and compete with others at regime level.
A level of preparedness is required to take advantage of these opportunities. The relationship
between these elements is more clearly explained in the four transition pathways in Appendix
B. Geels & Schot suggest that preparedness results from a combinations of stabilized learning
processes, price and performance improvements, and partnerships with powerful actors
(2007).
3. Sector in the agri-food chain
The food agri-food chain can be divided into many sectors. This article uses four stages to
categorize the full system: Production (farmers, growers, co-op farms, food product makers);
Distribution (food delivery service, transport, storage); Retail (small grocery stores, restaurants,
food ordering apps); and Waste (recycling, compost, waste to energy solutions). Packaging is
considered an element of each stage.
An important part of understanding and promoting a circular economy is measuring the
positive environmental, social and economic impacts of switching to circular practices. Each
stage of the agri-food chain offers possibilities for circularity, and each circular activity has a
varying degree of ease to implement or measure. Some indicators are easily implemented and
measured using established technologies, some are more difficult to facilitate. Measuring their
circular impact still presents a challenge to many businesses who do not have the financial
means and expertise to undertake broad analyses (EMF, 2012). Sectors too are at different
phases of research and development for evaluating their indicators: The agriculture sector
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traditionally sees research and development subsidized by universities and governments, while
distribution and waste management innovation are more commonly funded by their own
industry. Overall, sectors that have invested in research and have received greater regime
support will have greater success in measuring (and making a business case for) circularity. An
overview of circular activities per sector, including information on measuring the impact of
these activities, is in Appendix A.
4. Government involvement
Strategic niche management is an approach to policymaking which seeks to support the
development of niche solutions, while at the same time being cognisant to not create a heavy
reliance (Hoogma et al., 2002). Some forms of government support are grants, incentive
programs, subsidies (tax savings), capital cost allowance, and running pilot or accelerator
programs. Local and provincial policy groups, for example, hold a position to advance policy
that supports their local programming. But the role of government is not without risks – scaling
up to larger bureaucratic level “risks losing the benefits of locally controlled programs”
(Johnston & Baker, 2005) and is more vulnerable to the lags and lock-ins that come with the
“self-referent nature” of institutional change (Westley, 2011). This can deter innovative food
solutions who are able to and interested in collaborating at faster speed. Policy and programs
that can loosen bureaucratic “red tape” in the name of implementing much-needed solutions,
accepting the trade-off between economic and environmental results, will create the best
climate for circular innovation to scale.
5. External pressures
A stable regime does not often seek out new solutions - without external pressures on the
regime, change occurs slowly and without urgency (Geels & Schot, 2007). A sudden landscape
change results in the destabilization and erosion of existing processes, calling for focus and
investment in innovative solutions. COVID-19 demonstrates the exact conditions described by
Geels & Schot – the sudden global lockdown created an immediate need for innovative food
solutions and highlighted the vulnerability of unstable commodity chains. Governments were
left scrambling to address long-ignored food insecurity in their communities, resulting in “a seat
at the table” for many local food actors who previously were not included in the conversation
(Food Secure Canada webinar, 2020). Other external pressures are slow-moving, like increasing
civil demand for sustainable policy, resource conservation, food security, and awareness
around the environmental and economic costs of food waste (Thyberg & Tonjes, 2016).

Research Focus & Methods
This research analyses how successful niche solutions build enough internal momentum to take
advantage of larger opportunities and breakthrough to compete with mainstream markets.
Using Toronto, Canada as a case study, the research will analyse to what extent the five
dimensions contribute to scaling niche circular food solution to mainstream markets.
The Toronto area was selected due to its close proximity to fertile, protected agricultural land in
combination with being in the top three economic clusters for food and beverage in North
America (Government of Ontario, 2006). Cities play an important role in the transition towards
9

circularity: as densely populated areas, they bear a large responsibility for ecological decline,
while also being hubs for innovation, mitigation and design (Cohen & Ilieva, 2015).
Case-study area
Ontario
The province of Ontario stretches more than one million
square kilometers, holding almost 20% of Canada’s
freshwater resources and generating 40% of the
country’s GDP.
Southern Ontario, around the city of Toronto, is ripe
with fertile agricultural land that is protected,
monitored, and managed by several bodies. This area is
known as the Greenbelt (Figure 4, in green), with
secondary boundaries of agriculture and food
production known as the Greater Golden Horseshoe
(Figure 4, in orange). The Greenbelt hosts large amounts
of class 1 soil, lending well to over 50,000 farms, which
produce more than 200 types of agricultural products
(OMAFRA, 2011). Ontario farm gate value totals around
$225 million (CAD) per year (ibid).

Figure 4: The Greenbelt and Greater Golden
Horseshoe area (Greenbelt Foundation, 2018)

City of Toronto
As a driving economic force in Canada, the city of Toronto has established or participates in
several initiatives to focus on and further innovate towards circularity, with the vision to make
Toronto “the first municipality in Ontario with a circular economy” (City of Toronto, 2020).
The main body responsible for advancing circular practices in Toronto is the Circular Economy
& Innovation Unit. In collaboration with Solid Waste Management Services, this Unit is
responsible for the research and planning of circular economy principles into new city-wide
programs, policies, and processes (City of Toronto, 2020). Currently, they are running a circular
procurement pilot project with Purchasing and Materials Management Division (PMMD) to
drive waste reduction, economic growth and social prosperity, and to “leverage the City’s
purchasing power to foster leadership in various sectors” (ibid). The pilot will begin by targeting
Food and Catering; Waste Management; Information and Technology; Textiles and Clothing;
Construction and Engineering. This pilot project was featured as a case study in a report from
Climate-KIC, titled “Municipality-led circular economy case studies” (2019).
Toronto also hosted the first annual Great Lakes Circular Economy Forum in 2019. Coconvened by UN Environment North America, the City of Toronto and the Council of the Great
Lakes Region, the Forum is a national dialogue on promoting circular economy in the Great
Lakes region (UN Environment Programme, 2019). Toronto is also a member of the Global
Circular Economy 100 (CE100) CE100 network, created by the Ellen MacArthur Foundation and
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of the National Zero Waste Council (NZWC), a national network of organizations working
together to find solutions for greater waste prevention and circular economy.
Methods & Data Collection
I used current scientific literature to build the five-dimension theoretical framework, parts of
the questionnaire, and interview questions. Primary data was collected with questionnaires
(qualitative and quantitative) followed by semi-structured interviews, during which I could also
validate a preliminary analysis of the questionnaire information. Secondary data was gathered
from Statistics Canada, Ontario Ministry of Agriculture, Farming & Rural Affairs and City of
Toronto publications.
This research took place during COVID-19, which presented challenges and a unique
opportunity. Many businesses, and food businesses in particular, were temporarily closed or
overwhelmed with adjusting to new restrictions, which made it difficult to bring in participants.
However, those who did participate (N=11) were able to provide information on how this
historical landscape pressure impacted their business and gave way to new opportunities. This
provided a unique, real-time opportunity to test Geels & Schot’s theory of external pressure.
After data collection, in order to find patterns of successful scaling factors, each business was
ranked based on their current phase of scaling (Table 2). Factors in each dimension were
determined to either be important for the success or scaling of the business or a barrier to the
success or scaling of the business. In some cases, factors both helped and hindered success.
Each dimension is explored in more detail below and summarized in the Results conclusion.

Phase of scale

1–
2–
3–
4–

early stage, less than 3 employees, ad hoc sales
3-7 employees, close to breakeven, improved performance, regular sales
7+ employees, breakeven or earning profit, streamlined processes, ready to scale
7+ employees, earning profit, streamlined processes, has already scaled business

Table 2: Criteria for ranking current phase of scale

Sample
Small and medium-sized food businesses with at least some circular practices were identified,
and 22 were contacted. In total, 11 respondents were available and participated in both the
questionnaire and interview (Table 3). All respondents were headquartered in Toronto, except
one who operated in Toronto but is headquartered in British Columbia. Businesses ranged from
1 to 48 years in operation, with the median being 2-3 years in operation. Responses were
spread evenly across the agri-food chain, with some involved in more than one sector:
Production=28.5%, Distribution=21%, Retail=35%, Waste=14%.
Business

Sector

Annex Market

Retail

Bruized

Production

Enterra Feed Corp

Production,
Waste

Description of business
Grocer emphasizing local supply chains, re-usable packaging and affordable prices to
enhance food security.
Handcrafted food products like granola, parfait and chutneys, made from bruised
produce, juicing pulp and other “leftover” ingredients.
Producer of insect-based animal feed and agricultural products, using pre-consumer
food waste as a key input for insect production.
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A digital app for restaurants to sell surplus food during off-peak hours for a
discounted price, reducing food waste.
An omni-channel grocer and urban farm, growing local, organic food in urban
Toronto, selling CSA-style grocery boxes and prepared meals, with 2 retail locations in
downtown Toronto.
A co-operative grocer, with paying members who also volunteer labour, focusing on
local, organic and package-free products.

Feedback App

Retail

Fresh City Farms

Production,
Distribution,
Retail

Karma Food
Co-op

Retail

Maizal Tortilleria

Production,
Retail,
Waste

Farm and restaurant, growing heirloom Mexican corn for traditional Nixtamal tortillas
and other corn products, bringing weekly waste back to the farm.

Sorry I’ve Got
Plants

Distribution

Plant-based meal kit delivery service.

The Spent Goods
Co.

Production

Terra Cycle

Waste

Unboxed Market

Retail

Transforming viable food by-products into revenue – their first product, bread made
from leftover barley grains in the beer brewing process, has established a business
model that is intended to scale to other by-products.
Providing innovative recycling and waste management solutions for large CPG
companies, through a range of national recycling platforms.
Zero waste, package-free grocer, offering daily groceries, bulk goods, and home care
products. Retail space includes café, bakery and prepared meals to go.

Table 3: Summary of research participants

Results
Dimension 1: Business model
Respondents were evenly distributed across circular models: Design=19%, Product as a
Service=19%, Waste as a Resource=27%, Product Life Extension=19%, Smart Resource
Choices=19%. 6 respondents selected more than one. During interviews, the five categories
were more useful in describing specific activities, rather than an overall model. For example,
one business described using sustainable material when building their retail space (Smart
Materials & Resource Choice), designed their glass packaging products for recycling and reuse
(Design), and collected organic waste to be used as compost (Waste as a Resource). Overall,
there were no obvious correlations between sector and circular strategy (Table 4).
Circular
Strategy

Design

Product as a
Service

Waste as a
Resource

Product Usage/
Life Extension

Smart Material
Resourcing

Production

0%

0

0%

0

60%

3

20%

1

20%

1

Distribution

33%

2

16%

1

0%

0

16%

1

33%

2

Retail

18%

2

18%

2

9%

1

27%

3

27%

3

Waste

20%

1

20%

1

40%

2

20%

1

0%

0

Total

5

4

6

6

5

Table 4: Cross-tabulation of sectors and circular strategies (multiple selections possible).

All 11 respondents described themselves as being both linear and circular businesses, with one
of the more successful sustainable businesses ranking themselves at only 30%. This suggests
that a 100% circular business is unlikely to exist this early in circular economy thinking, a finding
that is supported by most circular economy research.
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Most respondents, when asked to describe their business model, described things like “omnichannel grocer”, “urban farm”, “blitz scaling strategy”, and even “an expression of culture”.
They did not think about themselves in pre-defined business terms, suggesting a disconnect
between terminology developed in business innovation research (for example, Renswoude et
al.’s 19 Circular Business Models, 2015) and the language actually used by businesses in
practice. Businesses often described their success in terms of their “story” – Spent Goods
customers “come for the story, but stay for the product” of turning beer grains into bread,
Maizal emphasized the importance of “transcending their message into kitchens and guests”
when selling wholesale tortillas to restaurants, and Enterra Feed felt their products had “an
intriguing story [that was] right for the times”. TerraCycle has built an entire brand around
“storied plastics”, such as music festival, ocean, or “clean up your highway” plastic, bringing
value and a second life to used plastics. This was also expressed as a lack of story, using the
example of farmers, who are often “isolated” from the conversation around food and “don’t
get to tell their story”. The story was important for attracting like-minded customers, staying
close to their environmental missions, and positioning themselves in the market.
Two companies, Spent Goods and TerraCycle, emphasized the importance of revenue
generation as a key selling point for larger partners. Spent Goods has created “a model that can
be leveraged and taken on by bigger companies” and scaling the business means finding these
solutions for other industries, creating a “framework” for how to generate revenue from food
by-product. TerraCycle accepted they can “never loses sight of the game we have to play” - the
multi-national consumer-packaged goods companies they work with are convinced by the
bottom line. They have built their entire strategy around finding “the sweet spot” with a waste
stream that, when recycled, transforms into another revenue stream.
The interviews pointed to another important factor - having a flexible, adaptable model. This
was particularly important for preventing food waste, which by nature is unpredictable and
inconsistent. A business that can adjust based on that week’s supply of food waste has more
circular impact than a business that is limited to a set menu or list of products. Bruized, using
imperfect produce to make a small range of artisanal products, faced challenges with supply
consistency and often had to improvise based on the produce available. For their loyal
customers who understood their food waste mission, this was fine. But to scale up, they want
to be sold in stores that need consistency. Other times, they were not able to use all the
produce they had. By partnering with Sorry I’ve Got Plants, a plant-based meal kit service, they
were able to “transform leftovers into something for the next week” like sauces, compotes,
salads and other items. The challenge to this model if that it’s difficult to maintain as a business
grows – Fresh City Farms described the desire to adapt to changing supply, but that it was
difficult to “create processes” around something unpredictable, allocate labour, and have staff
who can take something and “just figure out what to do with it”. CSA-style grocery boxes
(delivering a weekly box of produce to customers) is one common approach to this issue, filling
the boxes with whatever was harvested and processed that week. Fresh City Farms started as a
CSA-style delivery service, but found that most customers preferred choosing their products,
rather than being surprised every week. Offering grocery selection and prepared foods was “a
necessity” to become scalable.
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Dimension 2: Preparedness of niche
Preparedness of the business refers to how prepared they are to take advantage of a window of
opportunity when it arises. Preparedness was evaluated qualitatively, based on Geel’s & Schot’s
factors of stabilized learning, price and performance enhancements, and partnerships with
powerful actors. Overall, it was difficult to measure how these specific factors influenced
business success.
Most respondents could speak to specific key learnings that allowed them to stabilize their
operations. Two of the most successful businesses interviewed described their learning as a
“series of pivots” and “like stairs”, explaining the learning that takes place on each stair is finite,
and “you have to challenge yourself to go to the next stair, where your learning starts at zero
again”. Others referenced experiences that allowed them to adjust their processes or model in
order to scale – after several tough years, Karma decided to extend its co-op (membership)
model to non-members, allowing them to reach new consumers and stabilize their finances.
Many, as small businesses with limited buying power, struggle with pricing their products and
have improved their pricing over time. For some, pricing reflected their core values – Unboxed
prices their products lower than market prices, accepting lower margins, in favour of providing
affordable package-free shopping to a wider audience. Annex Market focused on “blitz scaling”,
a method of fast scaling which seeks to convert fix costs to variable costs as much as possible.
The businesses interviewed has varying degrees of powerful partnerships. Most businesses
described key partnerships with trusted vendors, or with each other in their own networks.
Three referenced the support of the Center for Social Innovation (CSI) which allowed them to
build their network, business acumen and facilitated investment pitches and grant applications.
One described the challenge of finding powerful partners when sustainable priorities “take up
all your time”, limiting the resources that businesses can offer in return. This suggests that
smaller sustainable business need more powerful allies who are willing to support them
regardless of what they get in return.
Having financial partners (investors) contributed the most to successful scaling. Of the six
businesses ranked at a higher phase of development (stage 3 or 4), four had private investors
and one is a membership-based co-op. This indicates the importance of having cash that is not
connected to sales or revenues. Finding investors can be a challenge for small businesses who
prioritize their sustainable and social impact as much as (or more than) economic return.
Making a “traditional investment case” to finance more sustainable (but expensive) packaging
or vehicles is hard to do. Investors were described by these businesses as being a mix of social
impact investors, sympathizers who support the mission but want to see some return on
investment, those who simply want to “do the right thing”, and traditional investors who
believe the solution will make them money. Notably, three of the four businesses with private
investors were started by someone who had previously worked in a more lucrative industry –
law, accounting, and big agriculture. It is likely that this played a role in finding investors,
through personal and professional networks in higher-net-worth industries.
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Dimension 3: Sector in the agri-food chain
Businesses that operated in more than one sector of the agri-food chain were able to achieve
more circular impact than those focused on just one sector. This fits with a systems-thinking
approach, recognizing the benefit to being involved in more parts of the system overall. Maizal,
a business that from inception was a farm (growing heirloom corn), food producer (of tortillas
and other traditional Mexican corn products), retailer (wholesale and direct to consumer) and
waste manager (composting waste on farm). Developing their own local food supply chain
made them more resilient during Covid-19, when they “didn’t even have to react” and just
continued business as usual. Enterra, a feed corporation creating sustainable feed from insects,
have designed an incredibly circular model across several sectors: As a farmer, they grow
insects to be processed into animal feeds and fertilizers. To feed the insects, they collect preconsumer food waste from grocers and food processors, which diverts the nutrient-dense food
from going into landfills. This model has proven very successful and Enterra is in the process of
building 5 new facilities across North America.
Overall, measuring their circular impact was a significant challenge for all participants. All
participants in all sectors had the desire to measure their circular activities, but lacked the time,
knowledge and technology required to do it: “We’d love to know our water saved, carbon
emissions and other things but it takes some tools that right now we don’t have or don’t know
how to measure”, “It’s more ad-hoc”, “We like to quantify what we have and in other areas we
do our best but it’s far from where we want to be”. Most expressed that knowing their circular
impact would be “good marketing” and help to “support our story” but not a necessity from an
operational perspective. For small teams that are already spread thin, measuring their impact
was simply not a priority. Indicators that were reported are listed in Table 5.
Business
Bruized
Enterra Feed Corp
Feedback App
Fresh City Farms
Karma Food Co-op

Indicators reported
2,108 lbs (30% juice pulp, 70% full produce) diverted from landfills since 2018
Tonnes of food waste diverted from landfills
~40,000 meals rescued, ~24,000 meals donated since 2016
Greenhouse gas emissions from delivery fleet and buildings
1000 co-op members buying local, package free
240 kg of organic compost per week (in high season)
Maizal
5,440 kgs of organic waste brought to their own farm since 2018
Spent Goods
1 tonne of spent beer grains used to make 13,000 loaves of bread
Offset 2.1 tonnes of eCO2 between 2019-2020
Unboxed
Packaging avoided by offering bulk (vendors-side, consumer-side)
Table 5: Indicators currently measured by respondents

Some shared ideas for how to improve this, suggesting they could partner with a university and
work with students who want to research the impacts of circular business practices. For
example, Unboxed was open to allowing research students into their retail space to analyse
everything from utility (water, electrical) use to the impact of the products offered to packaging
and their zero-waste mission. In another example, Fresh City Farms was part of a program from
Enbridge Gas, a large gas company in Canada, who were offering energy efficiency assessments
to small businesses. This allowed them access to the expert knowledge and equipment required
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to measure and improve their energy efficiency. For many other indicators, receiving support
from a larger company of technical expertise might be their only option.
Dimension 4: Government involvement
Overall, government support had both a positive and negative impact on small circular
businesses. For some businesses, government support has enabled them to reach certain
milestones. For others, government processes proved to be too bureaucratic and cumbersome
for small businesses to work with. Grants were the most common form of government support
(5 businesses have applied for either one or multiple grants) and typically funded small, specific
projects: Bruized used a grant from the City of Vaughan to do an analysis for nutritional
information on their juice pulp products, a necessary step to get products on retail shelves;
Karma Food Co-op upgraded their POS system as part of a traceability grant from OMAFRA;
Fresh City Farms has taken advantage of many small grants and subsidies offered from the
government. However, the benefits of grant support were limited, available only to those who
had the time to complete the process and the necessary criteria to be eligible: “We’re too small
for agricultural grants, too big for start-up grants”, “For-profit eligibility is limited”, “Huge
hurdle for us”, “We just don’t know what our cash flow will be in 2 or 5 years”, “We don’t have
time and can’t afford to pay a grant writer”.
Others chose not to seek government support as a way to protect their environmental and
social priorities. Government funding comes with conditions (such as quarterly reporting,
hitting financial milestones, decision-making from stakeholders) that didn’t align with the
values of the businesses: “What they gauge as success rate is not big picture thinking. They just
want you to check these boxes but don’t like at substance, branding, retention rate”, “What
we’re trying to change here takes time.” This was also expressed as risking their sovereignty,
questioning “How sovereign are you if the bank owns your farm, or you have debts that if you
don’t pay back, you lose your equipment? Farming is volatile, you can have a 1 in 100 years
storm” and “With farming and food, there are so many variables”. Others felt that they were
asked to make decisions that “didn’t resonate” with them and compromised their values in
order to meet the criteria. By prioritizing economic decisions over environmental ones “you just
become a normal business”.
Across all interviews, there were concerns that sustainable businesses are not supported by
governments with urgency that they should. After winning an award for agri-food innovation,
Maizal was approached by an enthusiastic government representative who said “There’s not
enough businesses like yours that exist right now. You need apply for all the funding you can
get. You need support thrown at you, you need to thrive”. Yet, little has followed through.
Government can better support sustainable businesses who are making hard choices in the
name of sustainability – such as “choosing glass containers for $1.00/unit over single-use plastic
containers that are 10 cents/unit” – by subsidizing sustainable packaging or offering
compensation for waste management in other ways.
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Lastly, policymaking needs to catch up to consumer demand and business needs. Until
regulations are industry-wide, there will always be business who will not choose the
environmental option, making it difficult for sustainably oriented businesses to compete.
Suggestions were “taxing businesses who do the wrong thing” instead of trying to reward those
who do the right thing. Many talked about the need for a food waste ban, similar to those in
France and other European countries. Implementing these regulations would be “a game
changer… most businesses won’t put in the extra work unless it’s the law.”
Dimension 5: External pressures on the regime
Geels & Schot describe landscape level change as stemming from either a sudden landscape
destabilization or slow-moving tensions that build up over years. Both were found to be
relevant to the success of the businesses interviewed.
Covid-19 has, in a few short months, changed the food systems landscape in Toronto. There is
greater attention paid to the weaknesses and vulnerabilities of a global food supply chain, the
important role of migrant workers in Ontario’s agricultural industry, and issues of food access
and food security. The businesses interviewed are hopeful that “there’s an opening and a
conversation that wasn’t there before” and that the pandemic has emphasized “what doesn’t
work” in the current landscape. However, more action needs to be taken by the top grocery
chains in Canada, who have a louder voice and more lobbying power.
Each business was affected differently. The negatives effects of Covid-19 were a closure of bulk
food sections in grocery, huge amounts of waste from extra cleaning, increased competition in
the online food delivery space, and a “backlog” from government on previous ongoing funding,
programming and support. But, Covid-19 also created new channels and opportunities for
businesses to take advantage of. Restaurant closures forced produces to quickly set up direct to
consumer sales and retail closures meant pivoting to online platforms, both of which have been
described as “explosive growth” and will continue as a new revenue stream once brick-andmortar stores can open again.
Outside of Covid-19, consumer awareness and civil pressure on government to address climate
change has created a big market for sustainable consumption. Several retailers see the zerowaste movement as catalytic to shifting consumption to more a circular economy, bringing in a
younger, new era of customers. The increased awareness of nutrition and health have also
played a big role, and consumers are paying attention to what ingredients are in their food:
“Sustainability has increased importance and awareness, that’s truly what is driving our growth.
10 years ago, this would’ve been much harder.”

17

Conclusion of Results
Table 6 summarizes the primary factors in each dimension, and the impact those factors had on
individual businesses. Businesses are ordered by phase of scale, visualizing the factors that led
to more successful scaling. Within each dimension, some factors clearly contribute to the
success of scaling and others are clear barriers, thus it is difficult to draw an appropriate
conclusion for the overall dimension. Rather, a conclusion has been given for each factor
allowing for more a more nuanced assessment of what really helps businesses succeed.
Phase of scale
Factor scoring

Phase of scale
Business model

1 – early stage, less than 3 employees, ad hoc sales
2 – 3-7 employees, close to breakeven, improved performance, regular sales
3 – 7+ employees, breakeven or earning profit, streamlined processes, ready to scale
4 – 7+ employees, earning profit, streamlined processes, has already scaled business
(S) Factor supported scaling
(B) Factor created barrier to scaling
(No colour) Factor was neutral or not referenced
Sorry
Enterra
Karma
Fresh
Terra
Maizal
Annex
Unboxed
Spent
I’ve
Feedback
Feed
Food
City
Bruized
Cycle
Tortilleria
Market
Market
Goods
Got
App
Corp
Co-op
Farms
Plants
4
4
4
4
3
3
2
2
2
1
1

Flexible, adaptable model
Works across multiple
sectors

S
S

S

Asset-light or online only
Emphasizes revenue
generation

B

S

S

S

S

B

B

S

B

B
S

S

S

S

B

B

S

B

B

B

B

S

S

S

Conclusion

Flexible models able to adapt to
unpredictability of waste; difficult to
maintain as business scales
Allows for flexibility, control over
(shorter) supply chains
Asset-light models are lower risk and
easier to scale
Emphasizing the revenue generating
opportunities of services attracts
more customers and partners

Level of preparedness to take opportunity
Key learnings

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

Powerful scaling partners

S

S

Financial investors

S

S

S

S

B

Non-circular competition

S

B

B

B

B

Level of buying power

S

S

B

S

B

S

S

S

S

Price, performance
adjustments
Trusted partners within
network

S

S

S

S

S

S

S

B
S

B

S

B

S

S

B

S

S

S

S

B

B

B

B

B

B

B

B

B

B

B

B

B

1-2 years of key learning is important
for scaling
Price and performance adjustments
are important to scaling
Strong network of trusted partners
important for scaling and support
Little or no powerful partners
supporting in niche solutions
Clear correlation between private
investors and successful scaling

Sector of agri-food chain

Sector transition enabled
by government
Growing consumer
awareness of sector's
circular potential
Government involvement
Grant funding for small
projects
Pressure to prioritize
economic results
No subsidies for expensive
sustainable choices
External pressures
Covid-19 - closure of
services

B

B

B

B

B

B

B

B

B

S

S

S

S

S

S

S

S

S

S

S

B

S

B

S

B

B

B

B

B

B

B

B

B
B

B

Covid-19 - shift in
customers
Covid-19 - shift in
competition
Growing consumer
awareness of sustainable
shopping, consumption

B

S

S

S

B

B

S

S

S

S

S
S

S

B

S

S

S

S

S

S

S

S

Limits ability to grow profit margins

B
S
S

Consumer demands play key role in
sector transition
Has helped those who apply; many
choose not to apply
Prevents businesses from seeking
government support

B

B

Non-circular competitors are well
known, can offer cheaper prices
Smaller businesses with less buying
power struggle to lower
costs/increase margins
Little or no coordinated government
effort to ignite sector transition

S

Closing bulk food section/returning
systems hampered circular efforts
Pressure on grocery shopping
landscape encouraged shift to
online/delivery, grew customer base
Some experienced less competition
as others closed
Consumer demands play key role in
transition to and availability of
circular consumption services

Table 6: Factors that support or create a barrier to scaling, by dimension.
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Opportunities
The interviews revealed key barriers to scaling and potential opportunities to address these
barriers. As expected, niche solutions that prove a valid circular concept are in great need of
powerful partners to support their scale up. These partnerships can take the form of
government, larger companies, academic institutions, or individuals.
Subsidize or reward companies that opt for sustainable procurement and resources.
Choosing sustainable packaging is an expensive cost for small businesses, one that has very
little return. As one company described, “Besides whatever customer satisfaction comes from
that, we don’t have any benefits. 40 cents compared to 10 cents that our competitors used.
That’s a lot to hang on the customer being happy”. Incentives to choose sustainable packaging
options could come from a City-run program providing sustainable packaging to those who
apply or subsidizing the cost of these materials, offering tax breaks on business expenses
specific to sustainable options, or charging those who do not use sustainable options with an
additional collection fee.
Facilitate wide-scale circular food exchange.
“What would be most helpful is for the government to facilitate connections to those looking to
sell or re-sell products with those looking to buy products in a database.” This type of platform
is particularly for farmers with surplus or damaged produce to connect with businesses looking
to rescue these supplies. Food producers looking for rescued produce reported a large portion
of their time was spent seeking out suppliers, troubleshooting unpredictable inventory, and
struggling to produce consistent products.
Recently, the Ontario Greenbelt Foundation launched on online platform called Green Markets
(www.greenmarkets.ca) to connect vendors/farmers with openings at farmers markets around
the Greenbelt (southern Ontario). With the existing platform in place, adding an area for buyers
and sellers to connect in order to exchange imperfect produce, surplus food or food soon to
expire would be a feasible approach.
Facilitate more powerful partnerships.
Niche and small food solutions need support in many areas of their business. Connecting small
business owners to those with the resources and expertise to support them, without seeking
huge returns, would allow businesses to scale more efficiently and effectively. An area of
struggle was in measuring and promoting their circular impacts - larger businesses or
universities with the technical expertise and labour resources can fill this gap and manage the
cost within their larger budgets. Companies may be looking to invest in and onboard a circular
solution in their industry. These relationships are already being facilitated through initiatives
like the Centre for Social Innovation, but there is room for more support and bigger actors.
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Discussion
The purpose of this research was to apply the emerging concept of circular economy to a food
context. As previously mentioned, this has only been done a few times and there is still much to
uncover for how to put a circular food system into practice. Understanding how a niche circular
food solution can scale up is one small part of enabling food systems change.
The results of this research generally supported Geels & Schot’s multi-level perspective and
added further insights to identify factors that are important within each of the three levels
(niche, regime, and landscape). While many findings were expected (common challenges of
scaling up small and medium businesses), some unexpected insights emerged which challenge
existing ideas about what circular niche solutions need (and want) as they scale up.
As expected, most businesses need several years of operations to learn the business, improve
performance, and form trusted partnerships. This fits with Geels & Schot’s elements of
preparedness. However, many niche businesses are still lacking the “powerful partnerships”
element of preparedness, and its absence presents a real barrier. The need for financial
investors as the most needed form of partnership, along with larger food businesses to support,
onboard or acquire smaller circular solutions. This barrier is not clearly addressed by MLP,
highlighting that academic theorizing sometimes misses an obvious mark when in practice.
Regardless, the benefits of having early stage investors is not a new finding. Additionally,
COVID-19 presented an unusually strong example of how sudden external pressures impacts
the regime. The research findings showed that the sudden landscape change did destabilize
Toronto’s food system enough to create a window of opportunity which many food businesses
used, either by choice or by necessity, to scale more quickly. The pandemic also required
governments to secure previously unavailable resources for food systems – whether these
resources will stay after the pandemic is still to be seen. Overall, most findings aligned with
Geels & Schot’s MLP framework, further supporting its validity and widespread applicability.
Unexpected findings pointed to the changing needs of small businesses as they tackle
environmental and social problems. Within the vast annals of business literature is a growing
body of research which seeks to enable sustainable and socially oriented businesses operating
in economies which still favour economic returns. This lag was evident in my research findings –
businesses are constantly faced with tough decisions that challenge their environmental
priorities. Given the consensus on the urgency of climate change, this presents obvious
problems. Particularly, there is concern over how to win support and raise funds from
governments and investors that still need an economic return. The scope of this research could
not include a more detailed analysis of how to navigate this particular challenge. However, it
does suggest that if governments are committed to the transition to a circular economy, social
and sustainable priorities must be more emphasized both in process and measures of success. I
also found that the circular economy concept is strong in its emphasis for cost savings, which
(when explored further) could mitigate some of the economic-related barriers to sustainable
business growth. This aligns with The Ellen MacArthur Foundation’s approach to developing
business rationale to promote the transition to circular systems.

20

The approach to this research was to cast a wide net over circular food businesses in order to
identify various factors across five dimensions. The breadth of the dimensions intentionally
spanned most of the food system (across all agri-food chain sectors, as well as bottom-up to
top-down), which did not allow for closer analysis of specific interactions. As a result, findings
remained high level although many useful and specific insights did emerge. I believe that this
creates a good knowledge base for understanding what a circular food system could look like,
but requires future research to select some of the challenges identified and conduct more
specific studies on how to mitigate and transform each barrier.
As a final note, this research resulted in Appendix A, a long list of circular activities in each
sector of the agri-food chain and relevant literature that provides an introduction, best
practices or frameworks for understanding each concept. I believe this is a meaningful
contribution to circular economy literature and though surely not exhaustive, will be a useful
starting point for many more explorations of the circular economy in a food context.
Future research
Emphasis, in circular economy research, is placed on making “a business case” for the transition
to circularity, highlighting the economic benefits for businesses and governments to make the
transition. This was supported in the interview findings however most small businesses are not
able to make a business case alone. There is an opportunity for further research on the
potential cost savings for a food business to transition to more circular practices. The more
data available to point to specific cost savings, the more likely a transition will be. Notably, this
was difficult to find when completing Appendix A.
Interviews also pointed to another knowledge gap in circular research – how to account for the
impact of every activity in a business. This was described as doubt for whether the benefits of
rescuing a basket of apples was cancelled out by the emissions released when driving to pick up
the apples. Many questioned whether glass packaging was better than plastic – while it’s
reusable, it also requires a lot of water to clean. These questions point to the need for life-cycle
analyses on more products, which measures the inputs and outputs throughout the lifecycle of
a single product to determine its total environmental impact (Nissinen et al., 2007). This type of
research provides an in-depth understanding at product-level, however requires significant
time and resources, a barrier for businesses who are not equipped to carry out such analyses. A
wider library of life-cycle analysis across a range of products is missing from current literature.
Finally, there is a need for a better approach to attracting investors to circular food businesses.
The findings suggest, as previously mentioned, businesses often make more expensive choices
in favour of sustainability, which contradicts traditional investment theory focused on the
highest return on investment. For small businesses, there is need for a roadmap to navigate
the world of social-impact investments, and to support that, more literature that encourages
investors to choose sustainable, social and circular businesses.

21

References
Borrello, M., Caracciolo, F., Lombardi, A., Pascucci, S., Cembalo, L. (2017). Consumers’ Perspective on
Circular Economy Strategy for Reducing Food Waste. Sustainability, 9(1), 141;
https://doi.org/10.3390/su9010141
Botsman, R. & Rogers, R. (2010). What's Mine Is Yours: The Rise of Collaborative Consumption. New
York: Harper Collins.
City of Toronto. (2018). Circular Economy Workshop Public Consultation Report. Retrieved from
https://www.toronto.ca/wp-content/uploads/2018/10/96b6-2018-June_SWMS-CE-Workshop_FinalConsultation-Report-AODA.pdf
City of Toronto. (2020). Working Towards a Circular Economy. Retrieved from
https://www.toronto.ca/services-payments/recycling-organics-garbage/long-term-wastestrategy/working-toward-a-circular-economy/
Cohen, N. & Ilieva, R. (2015). Transitioning the food system: A strategic practice management approach
for cities. Environmental Innovation and Societal Transitions, 17, 199-217.
https://doi.org/10.1016/j.eist.2015.01.003
de Boer, I.J.M. & van Ittersum, M. (2018). Circularity in agricultural production. Wageningen University.
Retrieved from https://www.wur.nl/upload_mm/7/5/5/14119893-7258-45e6-b4d0e514a8b6316a_Circularity-in-agricultural-production-20122018.pdf
The Economics of Ecosystems and Biodiversity (TEEB). (2018). Evaluation Framework – Measuring what
matters in agricultural and food systems. Retrieved from http://teebweb.org/agrifood/wpcontent/uploads/2018/10/Layout_synthesis_sept.pdf
EIT Climate-KIC & C40 Cities. (2018). Municipality-led circular economy case studies. Retrieved from
https://www.c40.org/researches/municipality-led-circular-economy
Ellen MacArthur Foundation. (2012). Economic and business rationale for an accelerated transition.
Towards the Circular Economy, 1. Retrieved from
https://www.ellenmacarthurfoundation.org/assets/downloads/publications/Ellen-MacArthurFoundation-Towards-the-Circular-Economy-vol.1.pdf
Ellen MacArthur Foundation. (2012). Opportunities for the consumers goods sector. Towards the
Circular Economy, 2. Retrieved from
https://www.ellenmacarthurfoundation.org/assets/downloads/publications/TCE_Report-2013.pdf
European Environment Agency. (2014). Environmental indicator report 2014: Environmental impacts of
production-consumption systems in Europe. Retrieved from
https://www.eea.europa.eu/publications/environmental-indicator-report-2014

22

European Environment Agency. (2016). Environmental indicator report 2016 – Key Enabling Factors for
a Green Economy Transition. Retrieved from https://www.eea.europa.eu//publications/environmentalindicator-report-2016
Food and Agriculture Organization of the United Nations. (2013). Food Wastage Footprint: Impacts on
Natural Resources. Retrieved from http://www.fao.org/3/i3347e/i3347e.pdf
Food and Agriculture Organization of the United Nations. (2018). The future of food and agriculture:
Alternative pathways to 2050. Retrieved from http://www.fao.org/3/CA1553EN/ca1553en.pdf
Frickel, S., & Freudenburg, W. (1996). Mining the Past: Historical Context and the Changing Implications
of Natural Resource Extraction. Social Problems, 43(4), 444-466. http://doi:10.2307/3096954
Girotra, K. & Netessine, S. (2014). Four Paths to Business Innovation. Harvard Business Review, JulyAugust issue. Retrieved from https://hbr.org/2014/07/four-paths-to-business-model-innovation
Gooch, M. & Felfel, A. (2009). Characterizing the Ideal Model of Value Chain Management and Barriers
to its Implementation; George Morris Centre. Retrieved from https://vcm-international.com/wpcontent/uploads/2013/04/Effective-VCM-+-Barriers-to-VCM-Final.pdf
Geels, F. & Schot, J. (2007). Typology of Sociotechnical Transition Pathways. Research Policy, 36(3), 399417. https://doi.org/10.1016/j.respol.2007.01.003
Hoogma, R., Kemp, R., Schot, J. & Truffer, B. (2002). Experimenting for Sustainable Transport. The
Approach of Strategic Niche Management. doi: 10.4324/9780203994061
Johnston, J. & Baker, L. (2005). Eating Outside the Box: FoodShare’s Good Food Box and the Challenge of
Scale. Agriculture and Human Values (22), 313–325. https://doi.org/10.1007/s10460-005-6048
Jurgilevich, A., Birge, T., Kentala-Lehtonen, J., Korhonen-Kurki, K., Pietikäinen, J., Saikku, L., & Schösler,
H. (2016). Transition towards Circular Economy in the Food System. Sustainability, 8(1), 69.
http://dx.doi.org/10.3390/su8010069
Lowe, P. (2008). Socio-technical innovation for sustainable food chains: roles for social science. Trends in
Food Science & Technology, 19(5), 226-233. doi:10.1016/j.tifs.2007.11.005
Meyer, B. (2011). Macroeconomic modelling of sustainable development and the links between the
economy and the environment. GWS Research Report Series, 12(1).
https://ideas.repec.org/p/gws/report/12-1.html
Nissinen, A., Grönroos, J., Heiskanen, E. (2007). Developing benchmarks for consumer-oriented life cycle
assessment-based environmental information on products, services and consumption patterns. Journal
of Cleaner Production 15(6), 538-549. doi: 10.1016/j.jclepro.2006.05.016
Ontario Ministry of Agriculture, Food and Rural Affairs. (2011). A Global Hub for Food Processing – Agri
Food Asset Map. Retrieved from https://collections.ola.org/mon/25007/311349.pdf

23

Ovans, A. (2015). What is a Business Model? Harvard Business Review. Retrieved from
https://hbr.org/2015/01/what-is-a-business-model
Papargyropoulou, E., Lozano, R., Steinberger, J., Wright, N. & Ujang, Z. (2014). The food waste hierarchy
as a framework for the management of food surplus and food waste. Journal of Cleaner Production, 76,
106-115. doi: 10.1016/j.jclepro.2014.04.020
Poore, J. & Nemecek, T. (2018). Reducing Food’s Environmental Impact through Producers and
Consumers. Science, 360(6392), 987-992. doi: 10.1126/science.aaq0216
Thyberg, K. & Tonjes, D. (2016). Drivers of food waste and their implications for sustainable policy
development. Resources, Conservation and Recycling, 106, 110-123.
https://doi.org/10.1016/j.resconrec.2015.11.016
van den Bergh, J.C.J.M., van Leeuwen, E.S., Oosterhuis, F.H., Rietveld, P. & Verhoef, E.T. (2007). Social
learning by doing in sustainable transport innovations: Ex-post analysis of common factors behind
successes and failures. Research Policy, 36(2), 247-259. https://doi.org/10.1016/j.respol.2006.11.001
van Renswoude, K., ten Wolde, A. & Joustra, J. D. (2015). Circular Business Models — Part 1: An
introduction to IMSA's circular business model scan. Retrieved from
https://groenomstilling.erhvervsstyrelsen.dk/sites/default/files/media/imsa_circular_business_models_
-_april_2015_-_part_1.pdf
van Zanten, H., van Ittersum, M. & De Boer, I.J.M. (2019). The role of animals in a circular food system.
Global Food Security (in review).
von Schomberg, R., Owen, R., Bessant, J. & M. Heintz (Eds.). (2013). Vision of responsible research and
innovation. Responsible Innovation: Managing the Responsible Emergence of Science and Innovation in
Society, 51-73. London: Wiley Press.
Water Footprint Network. (2014). WaterStat - Water Footprint Statistics. Retrieved from
https://waterfootprint.org/en/resources/waterstat/
Westley, F., Olsson, P., Folke, C. et al. (2011). Tipping Toward Sustainability: Emerging Pathways of
Transformation. AMBIO 40(762). https://doi-org.ezproxy.library.wur.nl/10.1007/s13280-011-0186-9

24

Appendix A – Circular activities & indicators, per sector of the food chain
Key: Environment indicators – Economic indicators – Social indicators

Waste

Retail

Distribution

Production

Sector

Circular Activity

Measured by indicator

Literature

Lower water usage / wastewater

per litre

Decreased need for inputs (fertilizer/chemicals)

% less used

de Boer & van Ittersum, 2018; Mekonnen &
Hoekstra, 2012
Marinari et al, 2006

Soil quality regenerated/improved

Rhodes, 2017; Slotter et al., 2003;

Diverse crop choice and rotation

Soil organic carbon (SOC); soil fertility; water
retention; level of nitrogen
Benefits of crop combinations

Surplus food - re-used in other way

Kgs/Lbs saved; other uses

Relevant literature not found

Surplus food – sold through other channels

Kgs/Lbs saved; channels

Relevant literature not found

Biodiversity of land improved

de Boer & van Ittersum, 2018;

Renewable energy used

Microbial biomass; # of plant species; # of
animal species
Kilo watts

Lowered greenhouse gas emissions

Tonnes

McGinn, 2006; Ugarte & Hellwinckel, 2010

Composts organic waste from others

Kgs/Lbs; # of partnerships

Classen & Carey, 2013

Improved overall agricultural efficiency

Net primary production

Imhoff et al., 2004; German et al., 2016

Total money saved

$ value

LaCanne & Lundgren, 2018

Total jobs created

# and nature of jobs

Unay-Gailhard & Bojnec, 2019

Shorter supply chains / "whole of chain" approach

# and distance of suppliers

Smith, 2007; Galli & Brunori, 2013

Manage inventory (avoid spoilage)

% less wasted

Gooch, 2009

Reduced packaging

# of products; qualitative

Svanes et al., 2010

Eco-friendly vehicles and routing

# in use

Krutilla & Graham, 2012

Low waiting times

Avg time in transit

Gooch, 2009

Total money saved

$ value

Gooch, 2009

Total jobs created

# and nature of jobs

Relevant literature not found

Less (to no) or biodegradable packaging

% of products package free

Davis & Song, 2006; Beitzen-Heineke et al., 2017

Regional products offered

% of products from region

Wegener & Hanning, 2010; Clancy & Ruhf, 2010

Reducing food waste – Selling/using surplus food

Kgs/Lbs sold; procured from

Lee & Tongarlak, 2017

Reducing food waste – Selling/using “ugly” produce

Kgs/Lbs sold; procured from

Tu et al., 2018

Deposits/returns on reusable containers

# of containers per week or month

Carrasco-Gallego, 2012; Zhou et al., 2020

Organic waste composted

kgs/Lbs diverted from landfill; channels

Filimonau & Gherbin, 2017

Total money saved

$ value

Relevant literature not found

Partnerships with local producers

# and nature of partnerships

Picha et al., 2013;

Awareness raising initiatives in store

# and nature of initiatives

Changing consumer attitudes

Customer growth per month or year

Paluchova & Prokeinova, 2014; Tjarnemo & Sodahl,
2015
Vermeir & Verbeke, 2006; Young et al., 2009

Total jobs created

# and nature of jobs

Relevant literature not found

Remaining edible food redistributed

Kgs/Lbs

WRAP, 2019; Weymes & Davies, 2018

Organic waste composted

kgs/Lbs diverted from landfill; channels

Yoshida et al., 2012; Joly, 2011

Plastics & metals re-used, or recycled

kgs/Lbs diverted from landfill; channels

Tanskanen & Kaila, 2001

Waste turned into energy

Grenager & Grenager, 2002; Tsai, 2008

Partnerships

kgs/Lbs diverted from landfill; kilo watts
produced
# of channels for waste collection

Total money saved

$ value

Tanskanen & Kaila, 2001; Maio & Rem, 2015

Total jobs created

# and nature of jobs

Maio & Rem, 2015

Nemecek et al., 2010;

EIP-Agri, 2018

Young, 2010
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Appendix B – 4 Sociotechnical Transition Pathways
Visualized from Geels & Schot’s 2007 Typology of Sociotechnical Transition Pathways.
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Appendix C – Interview Questions
Introduction Questions
• Can you describe [business name] in a few words?
1. Questions related to Business model
• Of the five (5) circular strategies you selected in the questionnaire [read selection], can
you describe how these fit into your business model?
• What percentage of your business is circular vs. linear?
2. Questions related to Preparedness of niche
• What are 2-3 key learnings you’ve had in your business that helped stabilize your
performance and processes?
• Have you had to adjust your prices to better match demand? Have you learned how
much more are people willing to pay for a product that is circular?)
• Are there any key partnerships you’ve made that significantly impacted your ability to
stabilize or grow?
• How would you describe your financial standing right now? Are there investments you
want to make over the next 3-5 years but cannot?
• [If they answered YES to private investors] What kinds of investors do you have and how
did you find them?
3. Questions related to Sector in the agri-food chain
• Of the indicators you selected in the questionnaire, how do you track these?
• Are there specific elements of this sector that help or hinder the possibility of growth?
4. Questions related to Government involvement
• How could the government support your growth / address key barriers? What form
would that take?
• Has the city or provincial government had any role in your business (or the larger food
sustainability landscape) to date?
5. Questions related to External pressures
• Thinking about slow moving or sudden external pressures, have these created
opportunities for innovation and growth? Or, slowed innovation and growth?
(Examples: Slow moving = increasing consumer demand for sustainable products;
Sudden = COVID19 crisis).
• Were there other key milestones that created a major opportunity for your business to
expand?
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Appendix D – Questionnaire
Circular Food Solutions in Toronto
Exported from Qualtrics
Introduction
A traditional production system is linear – take, make dispose. A circular economy attempts to close the loop by
keeping products in the economy for longer via more thoughtful reuse, recycling, and redistribution processes. The
transition to a circular food economy is in its pioneering phase – small-scale experiments in circularity are finding
solutions in niche markets but have yet to reach widespread, regime-level impact. This research analyses small- and
medium-scale circular food solutions in Toronto to determine what factors help or hinder their breakthrough to
larger markets. This research will contribute to a more in-depth understanding of how businesses can implement
more circular food practices, gain momentum and become more widespread.
Q1 Business Information

o
o
o
o

Name of business (1) ________________________________________________
Year business was established (2) ________________________________________________
Location (HQ) of business (3) ________________________________________________
# of employees (4) ________________________________________________

Q5 In what stage of the food supply chain do you primarily operate?

▢ Production (farmer; grower; food product maker) (1)
▢ Distribution (food delivery service; transport; storage) (2)
▢ Retail (small grocery store, restaurant, app for purchasing food) (3)
▢ Waste (recycling, compost, waste to energy solutions) (4)
Circular Activities
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Q10 Which of the five categories applies to your business? Select all that apply.

▢ Design - Products/services are designed for repair, recycling, regeneration; OR Redesign of supply chain
(1)

▢ Product as a Service - Business model offers alternative to ownership via rental, sharing, or deposit options
on relevant materials (2)

▢ Waste as a Resource - Composting, energy from waste, recycling to create new products or materials (3)
▢ Product Usage/Product Life Extension - Extending product life by reuse, redistribution; repair OR
Donation & redistribution (4)

▢ Smart Material & Resource Choices - Sustainable sourcing & procurement; Hazardous chemical reduction;
Renewable energy (5)
Display This Question:
If In what stage of the food supply chain do you primarily operate? = Production (farmer; grower; food
product maker)
Q9 Earlier, you selected the Production stage of the food chain. What are some indicators you use to measure your
circular (sustainable) practices?

▢ Lower water usage or wastewater (1)
▢ Improved soil quality (leading to decreased use of fertilizers or chemicals) (2)
▢ Crops with multiple uses (3)
▢ Reduced food surplus (re-used in other ways) (4)
▢ Reduced food surplus (sold via other channels) (5)
▢ Increased biodiversity of land (6)
▢ Renewable energy used (7)
▢ Decreased greenhouse gas emissions (8)
▢ Receives organic waste from others (9)
▢ Other (specify) (10) ________________________________________________
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Display This Question:
If In what stage of the food supply chain do you primarily operate? = Distribution (food delivery service;
transport; storage)
Q7 Earlier, you selected the Distribution stage of the food chain. What are some of the indicators you use to measure
your circular (sustainable) practices?

▢ Shorter supply chains (1)
▢ More effective inventory management (2)
▢ Reduced packaging (3)
▢ Eco-friendly vehicles (4)
▢ Shorter transit times (5)
▢ Reusable material deposit/returns (6)
▢ Other (specify) (7) ________________________________________________
Display This Question:
If In what stage of the food supply chain do you primarily operate? = Retail (small grocery store, restaurant,
app for purchasing food)
Q8 Earlier, you selected the Retail stage of the food chain. What are some of the indicators you use to measure your
circular (sustainable) practices?

▢ Less/no packaging (1)
▢ Focus on regional products (2)
▢ Partnerships with local producers (3)
▢ Reducing food waste - selling products unsold in supermarkets due to surplus (4)
▢ Reducing food waste - selling products unsold in supermarkets due to aesthetics (5)
▢ Reusable container deposit/returns (6)
▢ Initiatives to build awareness in store/online (7)
▢ Organic waste composted (8)
▢ Consumer base growing and/or higher demand for sustainable products (9)
▢ Other (specify) (10) ________________________________________________
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Display This Question:
If In what stage of the food supply chain do you primarily operate? = Waste (recycling, compost, waste to
energy solutions)
Q9 Earlier, you selected the Waste stage of the food chain. What are some of the indicators you use to measure your
circular (sustainable) practices?

▢ Unsold edible food redistributed (1)
▢ Organic waste composted (2)
▢ Organic waste composted (3)
▢ Plastics & metals re-used (4)
▢ Packaging, containers, materials recycled (5)
▢ Waste turned into energy (6)
▢ Partnerships (key channels to collect or distribute waste) (7)
▢ Other (specify) (8) ________________________________________________
Q11 Circularity often requires participation in multiple parts of the food economy. In addition to your primary stage,
what other stage(s) of the food supply chain do you also participate in?

▢ Production (farmer; grower; food product maker) (1)
▢ Distribution (food delivery service; transport; storage) (2)
▢ Retail (small grocery store, restaurant, app for purchasing food) (3)
▢ Waste (recycling, compost, waste to energy solutions) (4)
▢ None (5)
Q12 In a few words, can you describe how you participate in these other stages?
________________________________________________________________
________________________________________________________________
Going Forward
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Q17 The graphic below represents how niche (small-scale) solutions grow to eventually become accepted as "the
norm".

Q18 Thinking specifically about your circular practices, where would you place your business?

o
o
o
o
o

1. Circularity is still small-scale, a "novelty" (1)
2. We are learning and linking to other actors/elements (2)
3. We are aligning with others into a dominant design (3)
4. External pressures have given us a window of opportunity (4)
5. Our circular practices are becoming accepted as normal (5)
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Q15 Using the scale below, how interested are you in:
Could be interested
Not interested (1)
but have other
priorities (2)
Finding new
partnerships (1)

Interested, but face
barriers (3)

Interested and
currently active
with this (4)

o

o

o

o

Making large
capital investments
like machinery (2)

o

o

o

o

Building the skills
and capacity of your
team (3)

o

o

o

o

Increasing your
circular practices
(decreasing your
footprint) (4)

o

o

o

o

Q15 Do you have other interests or priorities that are not listed above? Please describe in a few words.
________________________________________________________________
________________________________________________________________

Q16 Do you have any private or public investors? (Not including any investments you've made yourself).

o
o

Yes (1)
No (2)

Q19 Is there anything else about your business or circular practices you'd like to mention?
________________________________________________________________
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