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1.0 - Executive Summary
The environmental cost of possessions includes both the rapid consumption of natural resources
and the environmental pollution and waste caused by their production and disposal. Barret et. al, (2018)
identify that the rate of natural resource consumption is no longer sustainable in no uncertain terms by
stating that “humanity’s demands have far exceeded what the Earth can renew” (p.30). Additionally,
waste is emerging as a serious global environmental problem and the current global economic system
results in over 2 billion tonnes of waste being produced in cities across the world (Kaza et al., 2016).
Consistent with the global patterns of consumption and waste, Canada is one of the most prolific
offenders (Vancity, 2019) and within the local context, Metro Vancouver has begun to target the
problematic materials of plastics and textiles. In Metro Vancouver’s 2016 waste composition report,
plastics made up 19% of disposed materials (Tetra Tech, 2016) and despite textiles comprising “a small
portion of the waste stream by weight, their embodied energy and materials are very high” (Hallsworth
& Moore, 2018, p. 16).
Adoption of innovative business models, policy changes and industry best practices that support
consumer facing share, reuse and repair (SRR) practices are required to reduce resource consumption and
waste. This purpose of this research project is to establish an evaluation methodology that focuses on
consumer facing circular innovations and considers a systems thinking perspective to include elements of
sustainability, circularity and business feasibility. This study will help inform the strategic direction for the
Business Innovation working group to catalyze pilot projects and new initiatives by the client the Share,
Reuse and Repair Initiative (SRRI) and its partners and participants in order to create a vibrant SRR sector
that diverts waste, supports lighter living lifestyles and enhances the circular economy. The project will
consist of two main deliverables for the client; 1) an evaluation matrix aimed towards consumer facing
circular economy initiatives; and 2) a list of existing business innovations in the circular economy space.
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A literature review was completed to research and synthesize the following areas; impacts of
plastics, impacts of textiles, leading circular economy principles, review of share, reuse and repair (SRR)
concepts, consumer behaviour, existing circular business models/innovations and existing business
evaluation literature. Based on the gap for an existing systems perspective on evaluation, identified in
practice by the SRRI and in theory through the exploration of the literature, in order to establish the first
draft of the evaluation matrix, a document analysis was conducted to help inform the baseline content
and structure of the matrix. This process was followed by holding two focus group sessions with subject
matter experts to test the evaluation matrix, determine feedback for improvements and explore future
opportunities related to the tool.
The evaluation matrix was finalized after incorporating edits based on the feedback from the
focus group. It is also accompanied by a user guide, which provides supplemental information related to
the principles used throughout the matrix, scoring considerations for the user and additional questions to
assist the user in assigning appropriate scores. The evaluation matrix when applied creates a separate
score for circularity, sustainability and feasibility, which can assist in reviewing any shortcomings or
weaknesses in a potential innovation being assessed. The key contributions of the project with respect to
the literature are that the matrix applies to SRR initiatives, has elements of adaptability to allow users to
adjust the matrix accordingly, integrates a qualitative assessment aspect to assist with more complex
considerations and uses a systems thinking approach to incorporate circularity, sustainability and
feasibility into one evaluation tool.
Through the focus groups and the completion of the list of existing innovations, the results
showed that there are areas for future work or research related to refining the evaluation matrix to better
fit with the end user and application and to continue evaluation of existing innovations in the list to further
determine trends related to circular economy innovations. The evaluation matrix and list of innovations
completed as part of this project provide a base tool and list that can be adapted to meet the future needs
of the SRRI.
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2.0 – Introduction
2.1 - Consumption and Waste
The environmental cost of possessions includes both the rapid consumption of natural resources
and the environmental pollution and waste caused by their production and disposal. Barret et. al, (2018)
identify that the rate of natural resource consumption is no longer sustainable in no uncertain terms by
stating that “humanity’s demands have far exceeded what the Earth can renew” (p. 30). Additionally,
waste is emerging as a serious global environmental problem as the global economic system currently
results in over 2 billion tonnes of waste being produced in cities across the world (Kaza et al., 2016). A
new approach is required to mitigate consumer consumption patterns.
Adoption of innovative business models, policy changes and industry best practices that support
consumer facing share, reuse and repair (SRR) practices in a circular economy are required to reduce
natural resource consumption and waste. Consumer facing initiatives consist of consumer to consumer
(C2C) or business to consumer (B2C) aspects of businesses and initiatives. The important consideration is
that consumer choice is involved within the value chain for the initiative. This report develops an
evaluation matrix for two key materials: plastic and textiles products. The evaluation matrix can be used
to enable the strategic review of current SRR-based business models and innovations in order to ensure
that resources are allocated to opportunities with high potential for business success, sustainability
performance and circularity impact to reduce plastic and textile waste. The need for SRR practices is
exemplified through an examination of the problem of consumption and waste at both the global and
regional level.
Plastic materials are one of the most common examples of problematic consumption at a global
scale. Jambeck et. al (2015) have established estimates that in 2010 alone between 4.8 and 12.7 million
tonnes of land-based plastic waste entered the ocean, found in nearly every major marine environment
worldwide. The core problem behind plastic consumption is the current linear economic approach in
which raw plastic materials are extracted, manufactured and only used for a single product life-cycle prior
to disposal (Valiante, 2018). It has been found that globally, there is as little as 2% of plastic materials
that make their way into a closed loop system (Valiante, 2018). Plastics that are used only for a single use
and then disposed, incinerated or otherwise left in the environment make up a large majority of the plastic
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materials consumed globally. This pattern of consumption has led to the need for a solution that reduces
the environmental impact of plastic use in manufacturing, consumer use, and end of product life.
Textile products have also emerged as a significant environmental concern. As Sandin & Peters
(2018) identify “[t]he global demand for textile products is steadily increasing, a trend likely to continue
due to population growth and economic development” (p. 1). As a result, the issue of textile material
scarcity and textile waste have expanded (Sandin & Peters, 2018). Depending on how textile materials are
manufactured there are significant environmental impacts, such as carbon dioxide (CO2) emissions linked
to petrochemical based textiles and water depletion from cotton-based textiles (Sandin & Peters, 2018).
Further along in the manufacturing process additional impacts are introduced including CO2 emissions
from fossil fuel-based machinery and treatment processes, which introduce dyes, finishes and prints with
toxic pollution (Sandin & Peters, 2018). Lastly the problem of textile waste at the end of product life
exacerbates the environmental impacts along the manufacturing process as well as adds the issue of
landfill capacity (Sandin & Peters, 2018). In general, the examples of the environmental issues surrounding
consumption and disposal of both plastics and textiles highlights the need for solutions to manage these
problematic materials.
Developing solutions to address the production and disposal of consumable materials like plastics
and textile products is of particular concern for Canada. Consistent with the global patterns of
consumption and waste, Canada is one of the most prolific offenders (Vancity, 2019). Waste generation
has been closely linked to increased rates of household disposable income, urbanization and patterns of
consumption; all of which have been rising steadily in Canada since the 1980’s (TCBC, 2016). While
Canada’s annual per capita generation of un-diverted waste peaked in 2006 it has been on a slight decline
since then (TCBC, 2016). Despite this, overall waste generation remains to be a problem as in 2016
approximately 34 million tonnes of waste was generated with almost 25 million tonnes of it going towards
disposal and more than 10 million tonnes coming from residential sources (StatsCan, 2016a; StatsCan
2016b). Large amounts of waste generation are also difficult and expensive to manage; Canadian
municipal governments spent over $3.3 billion on waste management in 2014 (StatsCan, 2014). Canada
is one of the largest global importers of new clothing and disposes approximately 500,000 tonnes of
apparel waste annually (Story & McKenzie, 2018). Moreover, of all donated clothes, only 25% are reused
or resold (Vancity, 2019). For plastic, of the estimated 3.84 million tonnes that are annually generated,
about 11% is collected for recycling; leaving 3.37 million tonnes of plastic to be disposed of or potentially
left to enter the environment (CCME, 2018; Valiante, 2018). In recognition of these problems, Canada’s
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National Zero Waste Council (NZWC) has called on more action towards waste prevention rather than
focusing only on improving waste management (NZWC, 2016). Canada has begun to take global action to
implement circular economy considerations and as president of the G7 summit launched the Ocean
Plastics Charter in 2018 (CCME, 2018). Domestically, the Canadian Council of Ministers of the Environment
(CCME) Zero Plastic Waste Strategy aligns with the Charter and sets out areas of action for government,
industry and civil society approaches to eliminate waste (CCME, 2018). The Canadian problem of
consumption and waste disposal vary across provinces and regions, but there is still significant room for
improvement across the country.
As a Canadian province, BC generates the second lowest amount of waste per capita in addition
to having high rates of diversion for composting and recycling (Vancity, 2019). In 2016, over 2.6 million
tonnes of waste were disposed of in BC and the average amount of waste produced per capita was 549
kg; both numbers have been decreasing since 2008 (Vancity, 2019). While this is a positive trend, BC has
set a province-wide target of reaching 350 kg of waste per capita by 2020; meaning the rate of waste
reduction must significantly increase (Vancity, 2019). Additionally, local landfills as well as current waste
management systems are nearing operational capacity (Vancity, 2019). Further reasoning to reduce waste
generation is the financial costs associated with managing it. From collection to diversion and disposal,
BC spent nearly $500 million managing municipal waste in 2014 (Vancity, 2019). As of 2016, the residential
sector produced about 36% of the waste generated by the province; which has actually increased since
2008 (Vancity, 2019). This indicates that household consumption rates have been rising and that this is an
area in need of more action (Vancity, 2019). Within BC, the Vancouver area is the most significant
metropolitan area and faces a significant portion of the concerns with waste across the province.

2.2 - Problem in Local Context
The geographic focus for this report is Metro Vancouver, which is the regional government for the
lower mainland area of BC and oversees the planning and management of waste services for the region
(Metro Van, 2017). In 2017 in the Metro Vancouver region, about 1.3 million tonnes of waste was disposed
of and about 2.2 million tonnes were diverted, amounting to a 63% diversion rate (Metro Van, 2017). For
the residential waste sector, the diversion rate was slightly worse at 53% (Metro Van, 2017; Vancity,
2019). Since 1994 disposal per capita has been steadily decreasing while recycling and diversion have been
increasing because of better waste management practices (Metro Van, 2017). However, waste generation
per capita has only decreased slightly from a rate of 1.54 in 1994 to 1.39 in 2017 and in fact has increased
7

Amanda Chouinard & Cameron Richardson
ENBUS 690: FINAL REPORT

since 2010, See Figure 1 (Metro Van, 2017). It was found that Vancouver residents’ per capita
consumption footprint averaged 3.4 global hectares per person (gha/person); which is about two times
more than what is considered available for each person of the global population to live off of current
biological limits (Hallsworth & Moore, 2018). Improving waste management reduces the amount of waste
sent to landfill and the environment; however, more progress must be made towards reducing waste
generation in order to further manage environmental impacts and financial costs.

Figure 1: Metro Vancouver per Capita Waste Generation, Disposal and Recycling Rates (Metro Van,
2017)

Plastics and textiles remain dominant materials of concern at the regional level. Plastics were the
largest component, at 29%, of Vancouver’s per capita consumption-based emissions inventory (CBEI) and
the second largest component, after paper, of the territorial GHG emissions footprint at 18% (Hallsworth
& Moore, 2018). Textiles, wood and rubber waste combined made up the third largest segment of the
CBEI, at 16% (Hallsworth & Moore, 2018). In Metro Vancouver’s 2016 waste composition report, plastics
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made up 19%, of which the largest components included plastic film, durable plastic products and
synthetic textiles (Tetra Tech, 2016). There was also a small amount of natural textiles found within the
non-compostable organics category (Tetra Tech, 2016). In the residential sector (including single and
multi-family), textiles made up about 10% of the waste stream (Tetra Tech, 2016; Tetra Tech, 2017).
Textiles are considered to be one of the fastest growing waste streams in the region and are generally
classified as either synthetic (plastic) or natural fibres (Tetra Tech, 2016; Tetra Tech, 2017; Hallsworth &
Moore, 2018). It is estimated that annually about 20,000 tonnes of apparel, equalling 2.3% of the total
disposed waste, goes to landfill in Metro Vancouver (Story & McKenzie, 2018). Additionally, a study
looking at microfibres, which are minute plastic fibres that come off of clothing most often during washing,
in the Strait of Georgia found an average of 4,000 microfibres per cubic meter of water (Story & McKenzie,
2018). In 2018 Metro Vancouver published a report focused specifically on the issue of textile waste in
the region, asserting that despite textiles comprising “a small portion of the waste stream by weight, their
embodied energy and material are very high. Thus, textile consumption should continue to be a priority
action area along with paper and plastics” (Hallsworth & Moore, 2018, p. 16).
In addition to the core problem of waste, there are additional environmental benefits as part of
transitioning to a more circular economy and adopting SRR based businesses. This includes considerations
in circular businesses to reduce the environmental impact by lowering greenhouse gas emissions
associated with business operations. Through an ecoCity Footprint Assessment conducted in 2015, the
City of Vancouver has identified consumables, waste and consumption-based emissions as significant
sustainability issues to address (Hallsworth & Moore, 2018). The greenhouse gas emissions were
measured in equivalent tonnes of CO2 emissions (tCO2e), meaning emissions of any greenhouse gas can
be converted to the tCO2e value to better measure and compare emission levels. The current per capita
emission amount is 7.7 tCO2e, which is well above the objectives set by Vancouver to have a per capita
emissions level below 2 tCO2e in order mitigate the impacts of climate change (Hallsworth & Moore,
2018).
Addressing the waste problem will have a significant impact on the amount, cost, and
environmental footprint of waste within Metro Vancouver. While multiple approaches exist to better deal
with waste it is most beneficial to focus on up-stream solutions. The ecoCity Footprint Assessment
highlighted that the most significant impacts from consumables and waste are considered to be upstream
associated with the production and transportation of the products which are then consumed within the
city (Hallsworth & Moore, 2018). Approximately 90% of the CBEI footprint for consumables and waste
9

Amanda Chouinard & Cameron Richardson
ENBUS 690: FINAL REPORT

was attributed to the embodied energy and materials from upstream product life cycle activities
(Hallsworth & Moore, 2018). There has been substantial progress made with diversion efforts in the region
like recycling and composting; however, while diversion is a better option than disposal, it comes with
associated costs and effort (Vancity, 2019). Additionally, reliance on waste diversion does not address the
waste generation issue and can lead to the impression that creating waste is acceptable (Vancity, 2019).
As such, more attention should be given to avoiding waste generation and the consequences of over
consumption, which has led to the need of further adoption of circular business models and SRR in Metro
Vancouver (Vancity, 2019; Hallsworth & Moore, 2018).
The ecoCity Footprint Assessment has identified the goal of reducing purchases of consumables
by 25%, and specifically reducing consumption of textiles by 40% and plastics by 50% (Hallsworth &
Moore, 2018). Actions to achieve this reduction include reducing the amount of goods that are individually
owned as well as the need for SRR initiates (Hallsworth & Moore, 2018). In reporting for 2017, Metro
Vancouver attempted to quantify reused materials in addition to recycling. An estimated 82,000 tonnes
of materials were reused within the region, including items such as clothing, furniture, building materials
and others (Metro Van, 2017). Metro Vancouver also puts forth a Zero Waste Challenge in which reducing
and reusing are prioritized over recycling. As part of working towards solving the problem of consumption
and waste disposal, adoption of share, reuse and repair initiatives is a key step towards reduction.

2.3 - Client Introduction
The Share Reuse Repair Initiative (SRRI) is a multi-sectoral collaboration that brings together
government, business and community innovators to build a culture and economy of sharing, reuse and
repair (SRR) in the Metro Vancouver region. The SRRI is governed by a five-member Stewardship Group
that includes: One Earth, the Vancouver Economic Commission, the Recycling Council of BC, Recycling
Alternative (a progress Vancouver recycling company) and The Thingery (a cooperative start-up providing
lending libraries of things in modified shipping containers). Beyond the core stewardship group, the SRRI
has many working relationships in the form of “constellations” and working groups within the region,
including partners like Metro Vancouver, Vancity Credit Union, local municipalities and local social
enterprises in the circular economy and lighter living space. The primary contact is Rosemary Cooper,
coordinator of the SRRI and a Senior Associate with One Earth.
The SRRI plays an enabling role in the region to create conditions that will support a cultural and
economic shift towards lighter living lifestyles that include the holistic practices of sharing, reuse and
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repair. It does this through three key functions: to collaboratively test promising prototypes; to build a
more consistent foundation of support through policy, funding and partnerships; and to amplify existing
efforts and support new innovation. When approaching the implementation of new prototypes, the SRRI
considers whether it will be feasible, collaborative, systemic, experimental and scalable. The SRRI aims to
deliver solutions that are focused particularly on the consumer end of the circular economy value-chain
through consumer to consumer (C2C) or business to consumer (B2C) social enterprise models. The
collaborative and cross-sectoral nature of the SRRI means that there are many stakeholders with differing
perspectives and means of benefiting from its activities. However, all stakeholders gain value from
progressing towards a region that produces less waste and embraces lighter living lifestyles.
While there will be no direct cost or revenue implications for the SRRI as a result of this project,
there will be strategic guidance as well as possible indirect financial benefits. This project will contribute
particularly to the strategic direction of the Business Innovation working group. The results of this
research will inform the prioritization and planning of new prototypes that the group may select to pursue
in the short and long term. Subsequently, the results may influence allocation of funds towards certain
prototypes, contribute to the rationale used within proposals for funding opportunities and/or may
impact broader trends and policy which could have implications for SRR efforts.

2.4 - Project Purpose
The outcomes of this project will contribute to the SRRI’s work for supporting SRR circular
innovations that mitigate the sustainability issues associated with production and consumption in the
Metro Vancouver region. This purpose of this research is to establish an evaluation methodology that
focuses on consumer facing initiatives and considers a systems thinking perspective to include elements
of circularity, sustainability impact and business feasibility.
Key objectives in addressing this research purpose include:
●

Developing criteria used to evaluate SRR-related circular business innovations that assesses level
of circularity, sustainability impact, and business feasibility;

●

Identifying examples of leading consumer-facing textile and plastic circular innovations globally,
to have existing examples to use for testing the evaluation matrix and to inform future venture
options in Metro Vancouver; and,
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●

Engage with Subject Matter Experts in the circular economy, economic development and SRR
space to refine the evaluation matrix.
This project aims to link the theoretical and practical subject matter areas of the circular economy,

SRR, and circular business models through the aspect of evaluation. The circular economy is an
overarching newly emerging alternative economic system with principles that contrast the current
wasteful linear economic system. The concepts of share, reuse and repair are actions and interventions
that take place within the circular economy to facilitate more circular material flows. New business
innovations entering the market as well as existing businesses wanting to participate in the circular
economy must begin to make changes to their models of operation. Incorporating the concepts of share,
reuse and repair, especially for consumer-facing businesses, can increase the circularity of business
models.
This study will help inform the strategic direction for the Business Innovation working group to
catalyze pilot projects and new social ventures by the SRRI, its partners and participants in order to create
a vibrant SRR sector that diverts waste, supports lighter living lifestyles and enhances the circular
economy. Through identifying SRR business best practices, the SRRI can contribute to the success of future
programs and investments that aim to ultimately reduce the carbon and ecological consumption-based
footprints in Metro Vancouver.
The two primary deliverables that will be prepared as part of the project are:
1) An evaluation matrix, that can be used as a tool to determine the viability of potential SRR business
innovations. Assessment criteria will fall under three overarching categories: degree of circularity;
sustainability impact that supports reductions in both carbon and ecological footprints; and chance of
business success in Metro Vancouver (business feasibility). Subject matter experts will be engaged
through a focus group to discuss the evaluation matrix and provide feedback for improvement.
2) A list of existing SRR circular innovations, which can potentially be used to guide future business cases
in Metro Vancouver. This will be completed by conducting a global scan of best practices for circular SRR
business innovations and creating a categorized list of examples. The list will be used to test the evaluation
matrix and to determine preliminary trends in circular business innovations.
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2.5 - Scope Definition
The project will focus on data and information that pertains to circular innovations that are
consumer-facing which include some degree of consumer choice; this may involve business to consumer
(B2C) or consumer to consumer (C2C) activities. Excluded are any business to business (B2B) activities and
any upstream lifecycle processes such as product design and manufacturing.
Figure 2 demonstrates the various share, reuse and repair intervention points which exist in the
circular economy that are captured within the scope of this project. These include I: Repair and
Maintenance; II: Reuse and Redistribution; and V: Cascading and Repurposing (Ludeke-Freund, Gold &
Bocken, 2018). These material cycles take place primarily amongst and between consumers and serviceproviders, and are often characterized by the term “inner loop” coined by the Ellen MacArthur Foundation
based on extending the life of materials without the need for re-processing (EMF, 2013).

Figure 2: Material Cycles in the Circular Economy (Ludeke-Freund, Gold & Bocken, 2018)
Circular practices that pertain to SRR inner loop activities will be the focus, while other more outer
loop activities, like recycling and remanufacturing will be excluded. Lastly, the project is geared towards
business-based enterprise innovations and not government interventions or policy changes. One
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exception to the inclusion of government involvement would be if there was a multi-stakeholder initiative
requiring collaboration between business and government.

3.0 – Literature Review
The following literature review aims to provide information on the environmental impacts of both
plastic and textile materials, the Circular Economy, the concepts of share, reuse and repair, consumer
behaviour, the incorporation of circularity into business models and current evaluation methods for
business.

3.1 - Impacts of Plastics
Plastics have become an integral part of the global economy and due to functional properties and
low cost, the growth of plastics have seen their production increase twenty-fold over the past half century
(EMF, 2017). Although plastics are an integral part of the modern economy, the linear economic model of
take-make-dispose brings significant environmental impacts (EMF, 2017). With only 14% of plastics
materials being recycled annually on a global scale, there are numerous environmental impacts and
sustainability challenges related to the use of plastics materials (EMF, 2017). There are several forms of
environmental impacts related to the consumption of plastics at all stages of the product life cycle.
Through manufacturing, consumption and eventual disposal of plastic materials in the current global
economy the resulting environmental impacts are predominantly related to pollution of marine
environments and waste disposal.
One of the core impacts associated with plastic materials is increasing volumes of plastic debris
entering water bodies across the globe. Marine pollution from plastic materials has resulted in the loss of
nutritional diets, physical harm and exposure to pathogens in marine organisms (Avio et al., 2017). The
main pathway of impact found on marine biodiversity is through three main forms; entanglement,
ingestion, and interaction. Entanglement has now been reported as affecting over 344 species (Law, 2017)
as far down the food chain as planktonic and invertebrate organisms (Avio, Gorbi & Regoli, 2017). Plastic
pollution can cause direct impacts, including; false satiation, damage to digestion, biochemical responses
at the cellular level and through bioaccumulation of toxins from chemicals used in the manufacturing of
plastics (Law, 2017), as well as indirect impacts such as aiding bioaccumulation of toxins in seafood
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(Seltenrich, 2015). This has resulted in increasing concerns for human health impacts related to marine
plastic pollution.
One of the most significant environmental impacts related to plastics is the disposal and fate of
plastics materials at the end of the product life cycle. Of the plastic waste that has been generated by
consumers, globally, as much as 79% accumulates in landfills with only small portions being recycled
(Geyer, Jambeck & Law, 2017). In the Canadian market alone, there are thousands of different types of
plastic products, and while Canada’s recycling sector is fairly well-established, only about 65% of collected
plastics are processed (CCME, 2018). In 2010, approximately 8,000 tonnes of plastic waste from Canada
entered into the oceans (CCME, 2018). Furthermore, most recycled plastic tends to be “downcycled”,
whereby original material properties and use applications are lost and the material cannot be further
recycled resulting in subsequent disposal (Valiante, 2018). Although recycling of plastic solid waste helps
to mitigate the environmental issues of plastics, there are still significant economic impacts associated the
collection, processing and capability of recycling plastics. Much of plastics collected for recycling is shipped
to countries with lower environmental standards, making the balance between environmental protection,
clean material cycles and resource use unsustainable (Gourmelon, 2015).

3.2 - Impacts of Textiles
Textiles are a material associated with significant environmental impact throughout the value
chain from resource extraction through to disposal of materials at the end of product life. The linear value
chain significantly degrades ecosystems through the use of large inputs of non-renewable material and
energy resources and the creation of harmful pollution and waste at every stage in the product life-cycle
(Claudio, 2007; EMF, 2017). The fashion textiles industry is a complex system of global value chains and a
strong driver of development and growth in the global economy (GFA & BCG, 2017). However, it has been
operating in an unsustainable linear way generating significant environmental and social issues across the
globe (GFA & BCG, 2017; EMF, 2017; Sandin & Peters, 2018).
Textiles have been identified as one of the fastest growing waste streams in several regions;
globally, over 83 million tonnes are disposed of annually (Pal, 2014 & Story & McKenzie, 2018). In less
than two decades, apparel production has doubled while longevity, during the use phase, has decreased
by 36 percent (EMF, 2017). Most of the industry can be categorized as ‘fast-fashion’, whereby new trends
are coming out much more frequently, resulting in new clothing making its way through the value chain
at a continuous and ever-increasing rate; fueling a loop of consumption and waste among both industry
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Amanda Chouinard & Cameron Richardson
ENBUS 690: FINAL REPORT

and consumers (Chen & Burns, 2006; Watson & Yan, 2013). Once purchased, common behaviour of many
consumers means apparel items are worn only a few times before being thrown away, contributing to the
issue of decreasing landfill capacity and associated pollution (Birtwistle & Moore, 2007). Only 12 percent
of materials are recycled into lower-value applications and less than one percent are recycled into new
apparel (EMF, 2017). This concept of fast fashion and consumer behaviour has exacerbated the
environmental issues associated with textile materials.
The environmental impacts associated with upstream activities are extremely harmful for the
environment as well as for workers in the industry (GFA & BCG, 2017; Sandin & Peters, 2018).
Manufacturing relies on approximately 98 million tonnes of non-renewable resources annually (EMF,
2017). The production of synthetic textiles, in particular, requires the input of many toxic chemicals and
dyes which are often released into the environment (Claudio, 2007). Synthetic textiles also tend to shed
plastic microfibers, with roughly half a million tonnes each year ending up in aquatic ecosystems (EMF,
2017). Bio-based textiles like cotton and tencel come from agriculture and forestry practices requiring
large amounts of water and fertilizers (EMF, 2017; Sandin & Peters, 2018). Globally, production of textiles
made up about 20 percent of total water pollution from industry in 2015 (EMF, 2017). Pressures of
production in the supply chain create many social implications including dangerous working conditions,
low wages, human rights violations and localized pollution impacting community health (EMF, 2017).
Shopping itself requires many resources from the use of plastic bags, driving to and from the store as well
as operating the storefront facilities (Birtwistle & Moore, 2007). Once textiles reach the landfill, synthetic
fibres do not decompose, only breakdown into smaller pieces, and bio-based materials that do
decompose produce methane (Birtwistle & Moore, 2007).
Due to the industry’s sheer size and significant processing and transportation requirements, it is
very energy intensive which creates high levels of emissions, contributing to climate change (Pal, 2014;
Christopher, Lowson & Peck, 2004; Sandin & Peters, 2018). Most synthetic fabrics are based from
petroleum sources and require energy-intensive production processes (EMF, 2017; Sandin & Peters,
2018). Further, global distribution systems currently rely on mostly fossil-fuel based modes of
transportation (GFA & BCG, 2017). The carbon footprint of the global fashion industry has been estimated
at 1.2 billion tonnes CO2e annually, surpassing the carbon footprint of all international shipping and flights
combined in 2015 (EMF, 2017). Emissions continue to rise and are projected to reach 2.8 billion tonnes
annually, a 60% increase and well above current planetary boundaries (GFA & BCG, 2017).
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With the clear impacts associated with both textiles and plastics related to production,
distribution and disposal of materials, the circular economy brings forward solutions to address these
problems and extend the value of materials. To reduce the environmental impacts associated with plastic
and textile production and disposal there must be changes made to the way that society consumes these
materials. One alternative to the linear model of consumption characterized by a take-make-dispose
pattern is the concept of the circular economy (EMF, 2013).

3.3 - What is the Circular Economy?
Throughout its evolution and diversification, the industrial economy has hardly moved beyond
one fundamental characteristic established in the early days of industrialization: a linear model of
resource consumption that follows a take-make-dispose pattern (EMF, 2013). The existing linear
economic model generally does not consider principles of sustainability at a systems level and as a result
the consumption of new raw materials is expected to grow from 65 billion tonnes in 2010 to 85 billion
tonnes by 2020 (EMF, 2013). This trend has been the driving factor for changing the existing linear
economic model to a circular economy model.
Defining the circular economy brings challenges when applying to the complex system of the
global economy and it is important to consider the various aspects of sustainability that can be
incorporated into the economic model. At a high level the circular economy can be defined as “an
industrial system that is restorative by intention and design” (EMF, 2013) and it aims to replace the endof-life concept for materials with a shift towards the use of renewable energy, reducing toxic chemicals
and reduction of waste through design of materials and products (EMF, 2013). However, the circular
economy is a term that has become a popular among business and as a result has expanded into a number
of different definitions (Gladek, 2017). One of the more holistic definitions of circular economy
establishes 7 pillars and aims to consider the degree of circularity and how to measure progress towards
the end state of a more circular economy (Gladek, 2017). The 7 pillars of the circular economy are defined
in the following list:
Pillar 1 - Materials in the economy are cycles at continuous high value
Pillar 2 - All energy is based on renewable resources
Pillar 3 - Water is extracted at a sustainable rate and resource recovery is maximized
Pillar 4 - Biodiversity is structurally supported and enhanced
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Pillar 5 - Human society and culture are preserved
Pillar 6 - The health and wellbeing of humans and other species is structurally supported
Pillar 7 - Human activities generate value in measures beyond just financial
The seven pillars can also act as a series of quantitative tools, metrics and indicators that can be
applied to measure the circularity of an initiative (Gladek, 2017).
The circular economy concept can be characterized by various loops of product life cycles, which
are presented in Figure 3, below. As shown in this diagram the aim for both biological and technical
materials is to limit the amount of mining of raw material and leakage of raw material as waste to landfill,
by improving the inner and outer loops of the circular economy. The concept of inner circle relates to the
limiting material use through maintenance, repair, reuse and sharing, which involves the least impact on
resources. The outer circle concepts still work towards a circular economy, but require some
remanufacturing, which requires more material, labour, energy and capital before returning to use (EMF,
2018).

Figure 3: Circular Economy Diagram (EMF, 2018)
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In general concepts of circular economy are based around four core principles that bring
sustainability factors into the current linear economic model and create new value and opportunity, when
compared to linear product design and material usage. The core principles are as follows:
1) The Power of the Inner Circle - refers to minimizing comparative material usage from the linear
system. The less a product has to be changed in reuse, refurbishment, and remanufacturing, the
faster it can be returned to use.
2)

The Power of Circling Longer – refers to maximizing the number of consecutive cycles through

reuse, remanufacturing and recycling.
3) The Power of Cascaded Use - refers to diversifying reuse across the value chain.
4)

The Power of Pure Circles – refers to the fact that uncontaminated material streams increase

collection and redistribution efficiency, while maintaining quality of materials (EMF, 2013).
The circular economy provides a reliable framework towards radically improving the present
business model towards preventative and regenerative eco-industrial development; however, the
concept is still at an early stage of development (Ghisellini et al. 2016). Further developing circular
economy best practices will be crucial for affecting change in policy that can facilitate the transition to a
new sustainable system of production and consumption (Ghisellini et al. 2016). The concepts of share,
reuse and repair are key driving forces of more sustainable consumption patterns within the circular
economy model.

3.4 - Share Reuse and Repair (SRR)
Short-lived consumer goods such as apparel, single-use plastics and plastic packaging, are
problematic within a circular economy because of the short use phases and quality degradation
throughout their life-cycle (EMF, 2013). The concepts of share, reuse and repair (SRR) are a set of holistic
practices that allow for lighter living and address the issues associated with these high-impact materials
(Cooper, 2018; personal correspondence). SRR activities fit within the inner loop of the circular economy,
described above, whereby there is limited need for further processing of materials and thus reduced
production-related environmental impacts (EMF, 2013). The lifestyle associated with sharing, reuse and
repair has the potential to disrupt mainstream economic patterns and the culture of overconsumption,
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minimize the use of resources and associated waste and pollution, contribute to circular economic
systems, reduce poverty and improve social cohesion (Heinrichs, 2013; Hamari, et al., 2015). This aligns
with the Waste Management Hierarchy where themes of activity are ranked according to their correlation
for achieving waste reduction; see Figure 4 (Vancity, 2019).

Figure 4: Waste Management Hierarchy (Vancity, 2019)
Practitioners agree that prevention through avoiding and reducing the use of new materials is the
most preferred action (CCME, 2018; Valiante, 2019). Followed by activities that recover and extend
material value through reuse and repair (CCME, 2018; Valiante, 2019). SRR practices contribute to the
avoidance, reduction and reuse categories by extending product life and reducing the need to make new
purchases. However, it is important to note that attention to systemic improvements in product
efficiencies are also needed and some reuse options may not always be the most environmentally-friendly
choice (Cooper & Gutowski, 2015).
SRR practices can be facilitated by businesses and consumers working together to create new
systems of collaborative product distribution, online platforms and common public spaces. Some
examples of consumer-facing SRR practices within the circular economy system include repair and
upgrading, online sharing platforms, re-sail and re-commerce, and products-as-a-service systems
(Accenture, 2014). SRR practices themselves have the potential to double the value of materials due to
the extended life-cycle (EMF, 2013). SRR practices are embedded within the transition to a circular
economy and encompass tangible actions that both businesses and consumers can take to participate in
that transition (Charter & Keiller, 2016). Share, reuse, and repair tend to be mutually reinforcing, though
each are described in more detail below:
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Share
The concept of sharing, though not a new concept, has been seeing a resurgence often discussed
within the context of the sharing economy and/or collaborative consumption. Sharing is considered an
alternative way of consumption gaining momentum in an effort to foster a more sustainable, circular and
collaborative society (Heinrichs, 2013). While there is a wide variety in how sharing is defined and how it
manifests in practice, it generally includes socio-economic and technological aspects allowing for some
form of exchange and access/use as opposed to ownership (Leismann, et al., 2013; Hamari, et al., 2015).
Sharing activities have seen a rise alongside information technology, facilitating online peer-to-peer
networks, car and bike sharing, room renting, small appliance sharing and clothing swapping as just a few
examples (Heinrichs, 2013). These sharing systems empower consumers “with information that enables
distribution, sharing and reuse of excess capacity in goods and services” (Heinrichs, 2013, p. 229). A
further explanation describes the concept of collaborative consumption as involving activities of
redistribution, exchange, sharing, renting and donation of goods, services, information and talent among
individuals either organizing themselves or through some common enterprise platform (Heinrichs, 2013;
Hamari, et al., 2015).

Reuse
The concept of reuse is significantly encompassed within the sharing economy though also stands
as its own concept within the transition to a circular economy. Within Metro Vancouver’s (2017)
‘Recycling and Solid Waste Management Report’ reuse is referred to as “materials which were reused in
their original form without processing that significantly changed their structure” (p.3). Reuse is listed as
the second of ten major sustainable business trends being embraced by global brands and small social
enterprises alike in Green Biz’s ‘State of Green Business 2019’ report (Makower, 2019). Included within
the reuse trend is the rise of ‘re-commerce’, which involves the resale of used goods by consumer brands
through online platforms (Makower, 2019). Reuse of products allows for the embodied energy and
materials to be retained in a longer life-cycle and incentivizes the amortization of the most possible uses
(Cooper & Gutowski, 2015; Valiante, 2018). For durable plastic goods this may include products like
reusable bottles and bags and other reusable product components (EMF, 2017; Valiante, 2018). Consumer
goods like single-use plastics may be replaced with alternative materials like durable plastic, metal or glass
which can be reused (EMF, 2013). One study found that the reuse of textiles through purchasing secondhand clothing can save between 60 - 85% of new garments from being purchased (Farrant, Olsen &
Wangel, 2010). Businesses can facilitate more reusable options for consumers through the creation of
new models of delivery, collection and re-distribution (EMF, 2017).
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Repair
Repair is an auxiliary activity that can enable sharing and reuse and has been gaining momentum
through the grassroots citizen-driven ‘repair café’ and ‘fix-it’ movement over the last decade (Charter &
Keiller, 2016; Makower, 2019). Many product life-cycles are becoming shorter, particularly during the use
phase, as products are designed for planned obsolescence (Charter & Keiller, 2016). Repair Café’s, social
enterprises and online fixing platforms are popping up worldwide as spaces to access materials, tools and
sometimes onsite specialists to help with repairing a multitude of items from bikes, toys, appliances and
clothing (Charter & Keiller, 2016; Makower, 2019). The right to repair movement challenges the traditional
throw-away consumption culture, involves avoiding products that are unrepairable and urging businesses
to facilitate more repair while moving away from disposable, cheap items (Charter & Keiller, 2016;
Makower, 2019). Consumers are taking it upon themselves to repair their products and devices (Charter
& Keiller, 2016). Businesses facilitating repair may involve better access to instructions, the tools and parts
necessary for repair, and offering services or expertise to do the repairs (Charter & Keiller, 2016). Through
offering repair and product upgrading services, businesses can play a role in product life extension
(Accenture, 2014).

3.5 - Consumer Behaviour
Attitudes and values have shifted towards alternative methods of consumption based on
concerns about the sustainability impacts of purchasing behaviours like climate change, environmental
degradation and decreasing social connectedness (Heinrichs, 2013; Hamari, Sjoklint & Ukkomem, 2015).
One of the major shifts of the circular economy will be the evolving role of consumers and the relationship
between consumers and products and services (Planning, 2015; Antikainen & Valkokari, 2016). To be
successful in the circular economy, new business models must be attractive to consumers; often this
involves models that somewhat resemble current practices, as significant behaviour change can be
difficult to motivate (Antikainen, et al., 2015; Planning, 2015). Better understanding of consumer
perspectives and behaviour may be needed, as a determining factor of success, through accommodating
both rational and irrational consumer behaviour motives (Planning, 2015). One study found three factors,
“ease of use, decreased environmental impact, and reduced cost” which will be key to enabling consumer
adoption (Antikainen, et al., 2015, pg. 5). Additionally, further incentives and education through
innovative sales and marketing campaigns will be necessary to deepen consumers understanding of
product use phases and cooperation with new business models (Accenture, 2015). Lastly, involving
consumers more actively in the processes of business model innovation may be another factor of success
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(Antikainen, et al., 2015). Notably, SRR activities require significant consumer involvement and aid in
fostering a culture of sustainable supply and demand (Cooper, 2018; personal correspondence).
To implement the above-mentioned SRR practices it will be important to introduce new business
models/innovations that can foster SRR practices and engage consumers in lighter footprint living. The
following section discusses how circularity is being introduced into traditional business modelling.

3.6 - Circular Business Models and Innovation
Before examining the evaluation of circular businesses, it is important to understand the concept
of the circular business model and how this is addressed in the literature. Traditional business literature
defines business models by how a company creates value, captures value and delivers value (Antikainen
& Valkokari, 2016). Business innovation thus involves the transformation of one or more components of
a business’s three value dimensions (Nußholz, 2017). One of the fundamental building blocks for the
transition to a circular economy, is the need for new innovative business models that change their value
dimensions so that they facilitate circular material flows (EMF, 2013; Mentink, 2014; Planning, 2015;
Nußholz, 2017). There have been several efforts in the literature to assign a definition to “circular business
models”, though it is still an emerging research field without a wide consensus on specific characteristics
(Lewandowski, 2016). Some definitions used for circular business models include “a business model in
which the conceptual logic for value creation is based on utilizing the economic value retained in products
after use in the production of new offerings” (Linder & Williander, 2015, p. 2); “the rationale of how an
organization creates, delivers and captures value with and within closed material loops” (Mentink, 2014,
p. 35); and “with the value creation logic designed to improve resource efficiency through contributing to
extending the useful life of products and parts and closing materials loops” (Nußholz, 2017, p. 6).
Beyond these high-level definitions, there are ways for traditional business models to incorporate
circular economy considerations. One of the most common frameworks that is explored within the
literature as a way to design or reconfigure a business model to include circular components, is the
Business Model Canvas (BMC) (Antikainen & Valkokari, 2016; Lewandowski, 2016). The original BMC
includes nine basic business components presented on a single sheet of paper, whereby each component
has its own block to be filled in, to describe a particular business. The original nine components are: Key
Partners, Key Resources, Key Activities, Cost Structure, Value Proposition, Customer Relationships,
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Distribution Channels, Customer Segments and Revenue Streams (Antikainen & Valkokari, 2016;
Lewandowski, 2016). Several studies have experimented with creating a circular version of the BMC to
guide the development of circular business models (Lüdeke-Freund, 2010; Dewulf, 2010; Mentink, 2014;
Sempels, 2014; Antikainen & Valkokari, 2016; Akina Foundation, 2016; Lewandowski, 2016). These
authors have taken a mixture of approaches including adding circular factors into the original nine
components as well as adding on entire new components. One example of this by Lewandowski (2016) is
seen in Figure 5; where “take-back system” and “adoption factors” have been added as new components
and factors that contribute to circularity are identified within the other components.

Figure 5: Example of a Circular Business Model Canvas
The BMC and the definitions of circular business models are generally descriptive in nature and
are often used from the perspective of market differentiation rather than evaluation (Chiaroni & Urbinati,
2016). In the context of this study, the circular BMC provides a basis for traditional and circular business
model components that may be used to compare, contrast and potentially turned into criteria for
evaluation of new and existing circular SRR business innovations.
The literature also delves deeper into defining circular business models through the taxonomy
and categorization of different model types that can be classified within a circular economy, including
several that capture SRR concepts. In alignment with the BMC, Lewandowski (2016) found that much of
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the literature pertaining to categorization uses ‘value creation’ as the source for differentiation and that
some degree of overlap is common. At a high level, Chiaroni and Urbinati (2016) assert that there are
generally “four available modes of adoption” for businesses within the circular economy, based on
position within the circle/degree of circularity, which are: Linear; Downstream Circular; Upstream Circular;
and Full Circular. The focus of SRR for the study fits within the downstream adoption area, where attention
is given to the use phase of products and customer relationships as opposed to product design without
the need for customer behaviour considerations. Some authors also used the ReSOLVE framework,
developed by the Ellen MacArthur Foundation, which includes the categories of: Regenerate; Share;
Optimize; Loop; Virtualize; and Exchange (Lewandowski, 2016). SRR practices may fit into several of those
categories depending on the particular customer segment, distribution avenues or technology used;
though ‘Share’ which includes the sub-category of repair, would have the most alignment.
One of the most common types of new business models discussed among the majority of circular
economy business model literature is the inherent transition from individual product ownership towards
service-based models (Antikainen & Valkokari, 2016; Barquet, et al., 2010; others). Commonly referred to
as servitization, or product-service systems (PSS’s), this involves “a mix of tangible products and intangible
services designed and combined so that they jointly are capable of fulfilling final customer needs”
(Chiaroni & Urbinati, 2016, p.8). PSS’s support the core principles of a circular economy through facilitating
multiple uses of the same product and motivating both businesses and customers to utilize repair and use
resources more efficiently (Antikainen & Valkokari, 2016; Barquet, et al., 2010; Chiaroni & Urbinati, 2016).
There also exists many opportunities for businesses to fill new niches for solutions and services
(Antikainen & Valkokari, 2016; Barquet, et al., 2010). Service models involved higher levels of stakeholder
and customer engagement and align well with SRR practices, making up a fundamental type of business
model that will exist in the transition to a circular economy.
Currently, business models that are 100 percent circular do not exist independently; by nature,
circular innovations require collaboration among stakeholders within a network (Antikainen & Valkokari,
2016; Lewandowski, 2016). Strategically, it is important for businesses to be aware of life cycle
management and consider how they create value within a supply chain that includes customers, retailers,
manufacturers and suppliers and the role each of them plays in value creation (Chiaroni & Urbinati, 2016).
Individual business model innovations are rarely able to shift an entire system, though complementary
occurring innovations requiring changes in other areas can spur systemic change (Antikainen & Valkokari,
2016). SRR practices within a transition to a circular economy can be defined as social innovations as
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“those processes, products and initiatives which profoundly challenge the system that created the
problem that they seek to address” (Westley & Antadze, year, p. 15). Within this context, Antikainen and
Valkokari (2016) note that it can be easier for newcomers to enter and disrupt the system/current value
chain, while an established business model may find a redesign more challenging. Business model
innovation should be approached as the creation of shared value for businesses, customers and society
(Planning, 2015). Thus, evaluating new innovations while considering their role in systemic sustainability
and probability of business success within the system becomes relevant.

3.6 - Evaluation of Circularity and Business Success
There are multiple options when it comes to incorporating circularity concepts into existing
business models. What is missing in the literature is a way to evaluate in advance what business
innovations might be most successful as well as sustainable. In order to evaluate the efficacy of potential
circular initiatives it is important to consider multiple factors within a whole system to measure the
success of the initiative. In working towards the development of the evaluation matrix, three key themes
emerged from the literature:
1) Circular Value – Improved circularity, additional cascading of materials, circle longer, and
closing the loop
2) Business Feasibility – Market differentiation, customer value, new revenue and mitigation of
business risk
3) Sustainability – Focusing on environmental, social and economic life-cycle impacts
By evaluating potential initiatives against these themes, it will ensure that initiatives which have
a sustainability benefit and also create new value for the economy and vice versa (Cooper, 2019).
In order to effectively evaluate businesses and products in terms of the degree of circularity and
business success, it is important to establish a set of indicators that can be used to measure and compare
various circular applications. The Ellen MacArthur foundation has established guidance documents for
calculating and using the Material Circularity Indicator (MCI) for products and businesses that measure
the extent to which linear flow has been minimized and restorative flow has been maximized for the
materials used.

This is established by calculating the mass of virgin material uses, the mass of

unrecoverable waste attributed to the product and the utility, which is the length and intensity of a
product’s use by a consumer (EMF, 2015). For use as a company or initiative level, it is possible to combine
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the MCI with other complimentary indicators such as the Global Reporting Initiative (GRI) standard
disclosures, which relate to economic, environmental and social indicators of business performance
(Global Reporting Initiative, 2015). One challenge when considering the degree of circularity is that the
data is not always readily available, specifically when it comes to consumer use of products.
Another common evaluation tool found throughout the literature is to complete a life cycle
analysis for any given material or product. By evaluating the complete life-cycle of a product including the
consumer use of the product, there may be times where closing the loop is not the most sustainable
solution. An example of this is through the automotive industry, where recent pressure to combat climate
change has put a significant push on the lightweighting of vehicles in order to reduce fuel economy and
ultimately greenhouse gas emissions (Pervaiz et al. 2016). When considering the use of a different
material that may require less raw material, it is also important to understand that other factors like
weight, durability and safety need to be considered in order to achieve the most sustainable solution. If a
recycled material is heavier than the original, the net environmental benefit may be lost through the
consumer use of the product and having more fuel consumption of the life-cycle of the vehicle.
One aspect of measuring the degree of circularity is to also ensure that the initiative will perform
well in an economic sense, rather than just for improvement of sustainability surrounding an issue. This
can be assessed by using a cost-benefit analysis to ensure that potential initiatives are considering the
investment required, policy adjustments required, and business partners that may be needed in order to
have a practical solution (Gladek et al. 2018). Using a cost-benefit analysis is a widely accepted traditional
method of evaluating businesses and initiatives to determine their economic viability. In order to evaluate
the potential cost-benefit, it is important to consider approximate costs of investment and operational
costs, against the approximate benefits such as material reduction, decrease in CO2 emissions and job
creation (Gladek et al. 2018). This methodology can help to ensure that the highest impact on circularity
for the amount of investment is prioritized in potential future initiatives.
The degree to which companies and organizations are incorporating circular economy is also
important to explore, because in some cases adoption of circular economy principles into business can be
done at varying levels. The adoption of circular economy principles into businesses can be categorized
into four categories as presented in Figure 6 (Chiaroni et al. 2016).
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Figure 6: Degree of Circularity in Business (Chiaroni, 2016)
The linear adoption approach represents firms that do not adopt circular economy principles into
their business operations. The downstream circular adoption approach represents firms that adopt a
price scheme or marketing that is based on the “reuse” of products, but where internal practices and
design are truly based on a more linear economy approach. Upstream circular adoption represents firms
that have incorporated circular economy principles into their internal operations and product designs, but
have not leveraged these towards their consumers through marketing or pricing. Finally, full circular firms
are operating both internally and externally with the concepts of circular economy (Chiaroni et al. 2016).
Additionally, there are some differences to consider when it comes to the scale of evaluation for
circular economy principles at the Micro and Macro scale. At the micro scale, indicators such as; reduced
ecological footprint, direct financial results, revenue from repairs, reused parts, recycled materials,
margins for profit, capital investment costs, and implementation timeline should be considered
(Lewandowski, 2016). At the macro scale, indicators such as; net value of materials, annual consumption
of raw materials, product utilization, product depreciation/lifetime and material value retention apply
(Lewandowski, 2016). A combination of metrics from these scales could be applied to various evaluations
depending on the scale of the initiative, however the micro scale indicators are likely more applicable to
consumer level circularity (Lewandowski, 2016). Based on the literature review completed there is no
well-established method for evaluating inner loop practices within the circular economy and there is often
a need to include a more systems thinking view that considers all aspects of the business in conjunction
with sustainability.
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3.7 - Summary and Literature Gaps
Through the literature review it has been identified that both plastics and textiles are problematic
materials due to consumption and disposal in a linear economic model leading to environmental impact
from raw materials and increasing production of waste. As a result, action is required to determine how
to reduce the use of both plastic and textile materials as a whole. Through the design, manufacturing,
distribution, life-cycle and ultimate end use of materials, a circular approach can help to move towards a
more sustainable economic model. The concepts of share, reuse and repair (SRR) fall into the inner loop
of circular economy and are important elements that relate directly to the consumer level in the value
chain and aim to minimize material usage and waste. Although the concepts of circular economy are
sound, in order to apply them in a practical manner it is important to be able to assess the degree of
circularity and to evaluate business models. While there are characteristics and criteria in literature that
aim to evaluate business models and sustainability separately, there is limited direction on the efficacy
and how to apply them in a comprehensive and systematic way that also includes circularity. Further,
there is a gap in the literature related to evaluation of inner loop SRR innovations, especially when it
comes to systemic environmental impacts and consumer to consumer-based models. Existing evaluation
models in the literature often focus on one material or product independently and do not take into
consideration the systematic impacts for the business operations as a whole. While the majority of the
available literature has a focus on the macroscale and corporate business to business application of
circular economy concepts, the focus of this research is to establish an systems-based evaluation matrix
for inner loop circular business model innovation.

4.0 – Methods
The qualitative design of this research utilized a Grounded Theory Analysis approach. Often
researchers will approach the data with notions of themes likely to emerge and specifically look for them
in the data being collected (Bengtsson, 2016). Grounded Theory Analysis consists of the exploration of
processes and the creation of theory based from inductive strategies that progressively develop specific
pieces of data into more “abstract conceptual categories” (Charmaz, 1996, p.27). The methods used
within this research included document analyses and focus groups. Content Analysis was applied as a tool
to extract information from these sources. Content Analysis involves interpreting the meaning of text data
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and its underlying context, through a systematic and objective process of inference resulting in
categorization, comparisons or descriptive conclusions (Hsieh & Shannon, 2005 & Bengtsson, 2016).
The project involved three main facets of data collection and analysis. There were two document
analysis (DA) streams: one to collect information on evaluation that would inform the creation of the
matrix; and one as a global scan to collect examples of real-world business models that could eventually
be evaluated using the matrix. The examples were used in a focus group setting to test the matrix whereby
participants provided feedback to refine the matrix. Data collection and analysis was conducted in an
iterative approach to ensure that findings brought forward from the initial data collection were used to
inform the remainder of the data collection and analysis, exemplified by the creation and subsequent
refinement of the evaluation matrix. A qualitative coding process was used to analyse the data from the
document analyses and the focus group feedback. A combination of deductive and inductive reasoning
was used to help organize the data being collected into high-level themes identified from the literature
review, while also allowing themes to emerge naturally from the data in the traditional approach of coding
the data into categories that are useful for interpretation (Creswell, 2018). This involved reading through
all of the relevant data to determine the core themes, depth of information, credibility and the use of the
information (Creswell, 2018). The data collection and analysis procedures for each facet are described in
more detail below.

4.1 – Document Analysis #1: Evaluation of Circular Business Innovations
Based on the gap for an existing systems perspective on evaluation, identified in practice by the
SRRI and in theory through the exploration of the literature, in order to establish the first draft of
evaluation matrix, a document analysis was conducted to help inform the baseline content and structure
of the matrix. This approach has been applied in similar contexts to explore characterization and
evaluation of circular business models (see Planning 2015; Antikainen & Valkokari, 2016; and
Lewandowski, 2016).

Data Collection
Both academic peer-reviewed journals and grey literature were searched, including reports from
thought-leading organizations for the circular economy. Tables 1 and 2 indicate search terms and the
search databases that were used to aggregate the articles used. In addition to search databases, a
reference scanning method was also applied, whereby the references of the already selected sources
were scanned for additional relevant sources. After searching multiple search databases and filtering for
sources that were published in the last 15 years and for relevance of the title and abstract, about 45
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sources were selected for high-level scanning. An additional 9 sources were added through reference
scanning for a total of 56. These sources were scanned quickly to assess if they contained useful
information; from which 14 were chosen for full content reading.
Table 1: Search Terms Used
Evaluation

Categories

Theme

Materials

Evaluat* OR

Within 5

Framework

OR

assess*

words

criteria

OR

of:

indicator

OR

OR

principle

OR

circular business OR

Circular
AND:

characteristic

Textile OR plastic

economy

OR shar* OR repair
reuse

AND:

OR

innovation

Table 2: Document Analysis #1 Search results
Search Database

# of Articles Used for Final Results

Science Direct

1

Web of Science

4

Google Scholar

4

Reference Scanning

5

A deductive approach was used to look for content that would help fill the systems gap for
evaluation within the circular economy covering circularity, sustainability, business feasibility and which
was relevant for SRR practices. Language that directly described frameworks, criteria, indicators and/or
metrics was identified, as well as language which indirectly addressed evaluation, such as characteristics
and/or factors of success and failure for business models which could be interpreted as indicators when
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an evaluation lens was applied. Information was also filtered based on relevance to either plastics or
textiles.

Data Analysis
An inductive content analysis method was then used to extract information from the final 14
sources that were identified through the search process. The information was organized into a Table with
one row per framework or set of content gleaned from the sources (Appendix A). From this information,
two avenues of analysis were followed. The first consisted of looking for themes in the structure and
process of evaluation used, resulting in four options presenting themselves from the data. These options
were then assessed for ease of use and relevance for the SRRI’s needs for the structure of the evaluation
matrix. The second avenue of analysis involved coding of the individual characteristics and/or criteria that
were found. These were extracted from the initial Table and re-organized using inductive analysis to build
out categories based on common groupings that emerged from the individual criteria. The categories of
criteria were presented in an additional Table (Appendix B) and were reviewed and selected and/or
adapted for their relevance to consumer-facing SRR circular innovations. The categories that emerged
from the coding were formed into the criteria that would derive the parameters of the three overarching
themes of level of circularity, sustainability and business feasibility of the evaluation matrix.

4.2 – Document Analysis #2: Global Scan of Examples of Circular Innovations
Concurrently, a global scan for examples of consumer-facing circular innovations for plastics and
textiles that utilize SRR concepts within their business models was undertaken, using a similar approach
to SITRA (2015). The purpose of this was to identify a list of leading circular SRR business models and
innovations that the SRRI could evaluate and potentially support to be implemented in Metro Vancouver.

Data Collection
Sources for the document analysis were identified in three ways:
1. Mentioned within sources that had been used for the Literature Review and DA #1.
2. Recommended by the client and focus group participants; and
3. Through targeted review of known websites that host information about green business or
circular economy such as Ellen MacArthur Foundation, SITRA, and Green Biz
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Any mention of an existing business that had a model around share, reuse, and repair was noted
and collected into a master list. Each of the elected businesses were researched to determine a number
of characteristics such as; revenue, business type, location, material involved and looked at the value
proposition or degree of circularity at a high level. Examples continued to be added to the list throughout
the duration of the DA #1 and the two focus groups

Data Analysis
Data from the global scan was organized into a Table (Appendix C & D) with one example per row
and multiple columns which presented key information points for providing a high-level overview of the
business model, scale, materials addressed, distribution channels and other notes that could be relevant
to assessing its circularity and feasibility. The examples went through a preliminary stage of analysis to
potentially identify trends, similarities, differences and factors for evaluation, though further analysis may
be done in the future as the list grows. The generated list is not meant to be a comprehensive list of
circular businesses and initiatives that exist globally, but does provide a sample of some of the leading
businesses. The examples were also used to test the evaluation matrix through the focus groups

4.3 – Focus Group
Once a draft of the evaluation matrix was created from the results of DA #1, a second phase of
data collection was conducted using a focus group methodology. Focus group participants were Subject
Matter Experts (SME’s) from Metro Vancouver in the areas of circular economy, economic development
and business sustainability particularly around SRR practices. The purpose of the focus groups were to
test, provide feedback and refine the evaluation matrix.

Data Collection
Participants were provided with a variety of examples sourced from DA #2 to test the matrix by
using it to evaluate the given examples. The Questions for Consideration supplemental document was
also presented as an aid in the testing exercise, though was not the focus of feedback. Participants were
guided through a discussion by questions pertaining to the individual criteria set out in the matrix, the
process/structure of the matrix, its relevance to local priorities and overall effectiveness. Two focus
groups took place on May 13 and 16, 2019, the first with 8 participants, the second with 7 participants
and one participant who participated remotely over email. Participants were identified by the client. Each
focus group was one and a half hours in duration and was located at a common meeting location in
Vancouver. The discussion was transcribed by the researchers and a staff member of the SRRI; notes were
then consolidated. The focus group method was beneficial as it engaged a large number of people in a
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short amount of time, gathered a range of opinions and participants were able to compound their input
through the group discussion (Breen, 2006). Consensus was determined for feedback when ideas or
suggestions were brought forward by multiple participants and there weren’t any comments or concerns
about the suggestion from the focus group as a whole. If there were conflicting ideas or concerns raised
about a particular suggestion, both of the comments were recorded and added into the consolidated
focus group notes to ensure that information was considered.

Data Analysis
The feedback was transcribed and notes from the two focus group sessions plus one remote
participant were consolidated and coded. Feedback was first organized according to the guiding questions
that were posed during the focus groups and then further coded based on grouping related pieces of
feedback together, which tended to align with the pre-defined criteria set out in the matrix. After coding
the focus group feedback, comments were reviewed and divided into those that could be addressed
immediately and those that were useful for future consideration and research. Informed edits were made
to refine the matrix based on the feedback received, as described in the Results section, and feedback
that will be used to inform future refinements to the matrix are summarized in the Discussion section.
Figure 7 provides an overview of the research methodology and presents the iterative process
that was conducted for the data collection and analysis of the project.

Figure 7 - Qualitative Research Process Diagram
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4.4 - Interpretation of Findings
The findings of analysis have been conveyed through a narrative passage in the form of a detailed
discussion of the evaluation of SRR related consumer-facing innovations within the context of the circular
economy focused on plastics and textiles. This narrative describes the best practices and challenges
associated with evaluation that were identified in the themes of the research. The report summarizes
results, the interpretation of the overall findings and how they apply to the core priorities of the SRRI. This
includes identification of any gaps and/or areas for further research that would advance evaluation
practices of SRR and the circular economy in Metro Vancouver. The summary of findings is supplemented
by the evaluation matrix that was created as part of the project and refined through the focus group
process.

4.5 - Validity and Reliability
Potential bias was mitigated in the research, data collection and analysis by managing any “preunderstanding” that we hold as the researchers (Erlingsson & Brysiewicz, 2017). Data collection was
approached with openness and expectation of finding new perspectives or items that go against the preunderstanding of concepts (Erlingsson & Brysiewicz, 2017). Intuition was used throughout sections of the
analysis and has not been dismissed as “unscientific” (Erlingsson & Brysiewicz, 2017). Data analysis has
been completed with an aim to be holistic and use a systematic approach where possible, which has
facilitated reduction of any known bias throughout the project.

4.6 – Limitations
Although we have aimed to be inclusive in the research, the project is limited by time for the
amount of research that has been completed. In order to mitigate this as much as possible we have relied
on the experience of subject matter experts and the client to guide some of the research based on their
experience and feedback. Additionally, due to the nature of open-ended data collection procedures,
namely the document analyses, there may be some limitations in the completeness of the data provided.
Specifically the global scan of SRR initiatives completed as part of DA #2 has been more heavily impacted
by the limitation of time. This has been mitigated to the extent possible by acknowledging that the list is
not exhaustive and by focusing on including enough data that can provide a useful deliverable for the
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client. This has established a baseline of businesses cases that are applicable to the SRRI, which can be
expanded upon as a future project or ongoing research as required by the priorities of the client.
This also applies to the data collected from DA #1 regarding evaluation to inform the matrix.
Likely, not every source on the subject was included, though there is high confidence the matrix was
filled out in a robust way that covers the three themes. Additionally, the vetting process of going
through the focus groups with subject matter experts contributed to its comprehensiveness.

4.7 - Outcomes and Deliverables
The final outcome of the project has established two core deliverables for the Share Reuse Repair
Initiative (SRRI), which are the evaluation matrix tool and a global list of consumer-facing circular
innovation examples which utilize SRR concepts in their business models. The importance of the
evaluation matrix is that it will give the SRRI a tool to evaluate potential SRR initiatives and to understand
the core priorities for future ventures and potential funding of programs. The importance of the list of
real-world businesses is that it will provide the SRRI with numerous examples of successful circular
economy and SRR business models, which can be applied to future endeavors in Metro Vancouver.

5.0 – Results
5.1 - Document Analysis #1: Evaluation of Consumer-facing Circular Innovations
Through the literature review and the completion of Document Analysis #1 (DA #1) 14 sources
were examined and 16 different frameworks or sets of criteria/principles were extrapolated. These
sources were organized into a table, see Appendix A, which presents the relevant content per row from
each source. This list of frameworks and other characteristics helped to inform the creation of the draft
evaluation matrix in two ways: structure and content.

Structure
In order to build out the structure of the matrix and form the process of evaluation that would be
followed, the sources were examined for how they organized and structured the criteria that they
contained. Five of the sources presented a framework or some form of a process that was meant for the
evaluation of circular businesses. However, the majority, nine, did not have any specific process to follow
but rather only presented a set or a list of characteristics, principles, or guiding questions. After reviewing
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the processes and formats used within these sources, four options emerged as possibilities to adapt to
our own needs; described below:
●

Option 1: Each criterion has a set of associated questions, to be answered with yes/no/maybe
which correlates with the score for that criteria (score of 1-5).

●

Option 2: Use high-level principles or end goals to use as a reference for which innovations can
be scored 1-5 for its ability to achieve/align with each of the goals.

●

Option 3: A step-by-step approach to identify impacts and interventions across the life-cycle of
the innovation and assessing it against a linear “control” system.

●

Option 4: Utilize the Business Model Canvas format to apply circularity conditions to each
component and assess on a scale of 1-5.
For the first draft of the evaluation matrix we adapted a combination of Option 1 and Option 2

which included a set of high-level principles as well as individual criteria. This option was determined
through discussions with the client (the SRRI) because it did not require the complexity of a life-cycle
process but was detailed enough to assess specific criteria within the principles of a circular economy.
Each criterion had a score of 1-5 along a graduation of minor-limited-moderate-strong-significant. A user
could look at the score of each criterion, or each broader theme, or create an overall score.

Content
The second way DA #1 informed the draft matrix was to provide the content that would identify
which criteria could be used and the parameters for each set of criteria. Some sources had criteria used
specifically for evaluation, while others presented content that was used more broadly for measuring
success, designing circular initiatives, or were descriptive in nature, but that had the potential to be
adapted and used for evaluation. Additionally, while many of the sources included factors relating to
consumer engagement or adoption factors, only two explicitly framed their guiding questions related to
consumer-facing innovations. Other sources covered SRR concepts indirectly as part of broader coverage
of circular economy. The rest were framed either with an operations focus, a business feasibility focus, an
impact focus or were broad enough to capture multiple focuses or circular economy principles in general.
A process of inductive coding was followed to organize the data in a way that would provide a
clear understanding of the types of criteria used. All of the individual criteria/characteristics were
extracted from the original 14 sources and grouped together by common theme into seven main
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categories, summarized into an additional table. This table is presented as Appendix B which shows the
list of all of the criteria, while Table 3 below presents the categories and a brief description of what type
of criteria/characteristics are found within that category.
Table 3: Summary of Coded Categories
Category/Type

Description of Characteristics

Overarching Principles / End-

Sets of principles or actions to capture the underlying values and concepts guiding the

points of CE

circular economy

Level of Circularity

Related to material flows and cycles, degree of circle and processing, extending product
life and reducing waste

Environmental Impact

Related to resource use such as energy and water, renewable resources, emissions,
pollution and overall ecosystem health

Economic Potential

Related to revenue streams, value proposition of business model, market innovation
and differentiation and general financial feasibility

Social / Community Impact

Related to human health and well-being, social justice, cohesion, equity, diversity,
benefits to community stakeholders and co-creation of value

Internal Organizational

Related to the capacities, practices and discourses within an organization that may

Factors

impact adoption of circular initiatives

External Factors

Related to the external contextual environment that creates enabling or barriers to
adoption like policy, technological innovation and consumer behaviour

Reviewing the topics that were covered by each category contributed to the creation of the
criteria found within the matrix, using both deductive and inductive processes. The categories listed in
Table 3 emerged through an initial inductive process, described above. These categories were then
deductively assessed and aligned with the three overarching themes of circularity, sustainability, and
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business feasibility identified from the outset of the research. The Overarching Principles category was
adapted to become the guiding principles used in conjunction with the matrix. Level of Circularity
remained as its own theme. Environmental Impact and Social/Community Impact were formed to make
up the Sustainability theme. Lastly, Economic Potential, Internal Organizational Factors and External
Factors were arranged to fulfill the Business Feasibility theme.
To form each of the individual criteria used within the three themes, another round of inductive
analysis was used to further group the topics that were in each category. The criteria were reviewed and
picked for how often they appeared from multiple sources as well as their relevance to SRR concepts. For
example, ‘energy usage’ was a very common characteristic while ‘engagement’ was only mentioned a
couple times but it applies to consumer-facing innovations, so both would be included within the
parameters of the matrix. Four different criteria were created for the Circularity theme, three criteria for
the Sustainability theme, and five criteria were created for the Business Feasibility theme. This process
informed the definitions in each box with the criteria headings to provide the parameters of that criteria
as well as the statements in each box for the scoring that provides the meaning of that score to help guide
the user. This also informed the creation of an additional supplementary document, titled ‘Questions for
Consideration’, which contained further information about each criterion. The draft evaluation matrix is
described in more detail below, and is presented as Appendix E.

5.3 - Summary of Draft Evaluation Matrix
The draft evaluation matrix was divided into the three main components to guide the evaluation
process. The first being the Guiding Principles, which were created as a set of high-level principles related
to the end-goals of what the circular economy will manifest as in the future. The innovations being
evaluated would not be expected to meet the principles in full, but rather would be something to aspire
to and would help guide some of the thinking around evaluation and perhaps how the innovations could
be made better. The second component of the matrix is the criteria which make up the bulk of the matrix
and the basis on which the innovations will be evaluated. Table 4 provides a summary of the criteria used
in the draft evaluation matrix; to view the draft matrix in full which includes all definitions and scoring,
please see Appendix E. The third component is not part of the core matrix, but rather is a supplemental
document called ‘Questions for Consideration’ that aid in the evaluation decision-making process. These
questions were designed to provide more context about what topics can be considered when looking at
each criterion. They were formulated to provide a greater level of detail to capture the content sourced
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from DA #1 that was not captured in the descriptions within the matrix itself. There were 12 criteria that
could each be scored from 1-5, when scored together, an innovation could achieve up to a total of 60
points.
Table 4: Summary of Draft Evaluation Matrix Criteria
Theme

Criteria

Definition

Circularity

Looping

Refers to the extent that the materials are reused within circular
loops before degrading or disposal.

Resource Intensity

Refers to the level of processing required to enable the looping of the
material (i.e. inner vs outer circle)

System Engagement

Involves the number of stakeholders that are engaged within the
system and degree of influence on those stakeholders

System Impact

Involves the degree of impact, including materials addressed, lifecycle interventions, and mitigating negative impacts

Sustainability

Ecological Footprint

Considers reductions to environmental impacts across the material's
life-cycle, including air, water, land, etc.

Carbon Footprint

Considers reductions to carbon footprint across the material's lifecycle

Feasibility

Social Impact

Refers to the extent of positive social and community level impacts

Economic

Involves the amount of financial resources that would be necessary
to implement the innovation and other measures of economic
potential
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Considers how many people's minds need to be changed and how
resistant they are to change

Practical

Refers to the extent of resources that would need to be mobilized
and any other physical limitations which exist

Technical

Involves the available technologies or knowledge which can enable
the implementation of the innovation

Political

Includes the legal and legislative barriers or incentives which may
hinder or promote implementation.

5.3 - Focus Group with Subject Matter Experts
Findings from the focus groups were established by recording notes of the general discussion that
occurred in each of the focus group sessions and from feedback forms provided to the participants that
were completed after testing the evaluation matrix. Participants were asked the following questions to
prompt feedback during the focus groups. The notes from both focus groups were consolidated and coded
by question and further to sub categories sorted by what element of the evaluation matrix the feedback
is related to. The questions asked during the focus group are summarized below.
Question #1 - Gaps and Overlaps in the evaluation matrix. Are there any characteristics missing or criteria that you
feel are not relevant?

Question #2 - Is there anything about the structure of the evaluation matrix and/or the process of evaluation that
should be changed, improved or refined?

Question #3 - Thinking about the matrix in the context of Metro Vancouver, are there any factors that could be
added or changed to ensure that local priorities and issues are considered?

Question #4 - Based on your experience, and the input you provided today to suggest changes to the matrix, do you
think it will be an effective tool to evaluate circular business innovations? Provide feedback related to the use,
application and effectiveness of the tool.
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The responses were consolidated and coded based on the type of feedback that was received into
main categories; Clarity of Language, Overlap, Effectiveness, Use and Application, Scoring and Weighting
and Consideration of the Local Context. The findings from each question are summarized as follows with
the appropriate code that was assigned to the feedback. This summary removes duplication of feedback
amongst participants and introduces a synopsis of the main feedback for each question. The consolidated
notes from the focus group is provided as Appendix G.
Table 5: Summary of Question #1 Feedback
Code

Question #1 - Summary of Feedback

Gaps and Overlaps in the evaluation matrix. Are there any characteristics missing or criteria
that you feel are not relevant?

Clarity of

Edit the language used throughout the definitions to make the scale of scores from 1 through 5

Language

more clear and consistent across criteria impact from none, minor, moderate, strong and
significant

Clarity of

The criteria of Carbon Footprint and Ecological Footprint should be adjusted to be less technical

Language and

of terms for the purpose of the matrix

User
Considerations

Clarity of

The criteria of “resource intensity” leads to questions regarding the meaning and has some

Language

potential overlap with environmental impact categories

Clarity of

The categories of system impact and system engagement had some overlap or similarities,

Language and

which led to confusion when applying the matrix, suggestions to change the language to

Overlap

Stakeholder Engagement to help with clarity

Clarity of

Financial or economic related categories are not clearly defined and participants demonstrated

Language

that economic feasibility or impact may be underrepresented in the matrix and require a
weighting system
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Effectiveness,

Some concern that niche businesses would not be as applicable to the matrix leading to

Use and

discussion about the end use and application of the matrix

Application

Clarity of

The guiding principle language had some overlap and requires revisions for clarity as it relates

Language and

to the matrix

Overlap

Clarity of

Overlap or consistency in the feasibility criteria to remove redundancies and provide more

Language and

clarity such as; financial related themes within political category, edits to the practical category

Overlap

to be clearer, changes to social and social feasibility to remove duplication

The general feedback related to gaps or overlaps in the matrix included suggestions to refine the
language associated with the scoring in each of the criteria categories to make the scale more consistent
across different criteria rows. There was consensus on changing language from carbon and ecological
footprint to ecological and carbon impact to make the category less specific and not be tied to a formal
footprint assessment when it is not available for an initiative. Agreement emerged amongst participants
that one category originally called “System Engagement” should be changed to “stakeholder
engagement” to be more considering of the impact the initiative would have on both internal and external
stakeholders. Finally, there was a general consensus that economic or financial performance in the draft
matrix was under represented, which identified that the category either needed to be further explored in
rows of the matrix or that a weighting system would need to be applied.
Table 6: Summary of Question #2 Feedback
Code

Question #2 - Summary of Feedback

Is there anything about the structure of the evaluation matrix and/or the process of evaluation
that should be changed, improved or refined?

No revisions

The evaluation matrix has a good general structure with the core themes of circularity,
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sustainability and feasibility

Effectiveness,

The scoring element of the evaluation matrix may have issues depending on the eventual use case.

Use and

If comparing scores of different initiatives it would matter who was doing the evaluation.

Application

Scoring and

Suggestions to include a more qualitative component of the assessment in order to allow the

Weighting

scoring to be justified or to insert more information related to a specific category

Scoring and

Suggestions to add a 0.5 score or a range of scores if an initiative is in between two definitions or if

Weighting

a certain category is not fully known

Scoring and

Suggestion to adjust to have a separate score for each of the three main themes

Weighting

Effectiveness,

Discussion related to weighting of categories and if certain categories are considered enough on

Use and

the matrix i.e. economic/financial

Application

The structure of the draft matrix was well received and participants stated that there was a logical
flow when completing the analysis. Some suggestions were made related to adding the option to include
a 0.5 score or a range of score when an initiative falls in between two of the definitions or if there are
some unknown characteristics that would cause the initiative to score anywhere between a range for a
particular criteria (i.e between 2 - 4 depending on the mode of transportation utilized). Some feedback
identified that it would be beneficial to have separate scores related to each of the overall themes
(circularity, sustainability and feasibility) or to remove the scoring system and have more of a qualitative
assessment tool to facilitate analysis. Additional feedback was provided regarding weighting of score for
each criterion, which generated discussion about how it may be beneficial to have a matrix that is more
focused on a particular industry or application rather than taking a more systems approach.
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Table 7: Summary of Question #3 Feedback
Code

Question #3 - Summary of Feedback

Thinking about the matrix in the context of Metro Vancouver, are there any factors that could be
added or changed to ensure that local priorities and issues are considered?

Considerations of

Requires some mention of accessibility to consumers related to cost of operations and affordability

Local Context

Considerations of

Should add consideration of cost of real estate for initiatives with a brick and mortar location as it

Local Context

has some significant implications in the Greater Vancouver area

Considerations of

Consideration of feasibility with respect to urban vs. rural applications of business models or

Local Context

innovations

In the context of Metro Vancouver participants felt there should be some consideration of the
divide between rural and urban application of initiatives and felt that consumer affordability and
accessibility to initiatives should be represented in the matrix. An example of this would be an initiative
that is only feasible in a dense urban area. Another consideration in the Metro Vancouver context is the
barrier associated with the price of real estate and challenges in establishing a brick and mortar business
model in the Greater Vancouver area.
Table 8: Summary of Question #4 Feedback
Code

Question #4 - Summary of Feedback
Based on your experience, and the input you provided today to suggest changes to the matrix, do you
think it will be an effective tool to evaluate circular business innovations? Provide feedback related to
the use, application and effectiveness of the tool.

Effectiveness,

There were numerous ideas about the end use and application of an evaluation matrix model similar

Use and
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Application

to this including:
-

Facilitating a pitch competition

-

Evaluating incubation cohort for start ups

-

A way for investment companies to evaluate sustainability and circularity considerations

-

Internal corporate evaluation tool

-

Integration into a standard, certification or accreditation (i.e LEED)

-

Assisting in evaluation of Vendors to ensure sustainability and circularity considerations

-

Could be used by financial institutions to determine funding approvals or small business loans

-

Potential applications with impact investment

Effectiveness,

Some feedback suggested that a standard or certification approach is difficult for adoption and that

Use and

there are existing initiatives such as BCorp, Ellen MacArthur Foundation indicators and textile

Application

standards that would have overlap

Effectiveness,

Establishing different versions of the evaluation matrix to be used against various materials in order to

Use and

have more specificity in the criteria and definitions (separating plastics and textile considerations)

Application

Effectiveness,

Concerns with the stage of businesses that would be evaluated and ensuring that progress or

Use and

limitations are understood to not stymie smaller operations

Application

Effectiveness,

Understanding of the end user or application of the matrix to further streamline the criteria and scoring

Use and

system would be required

Application

Effectiveness,

Depending on the lens of the user certain criteria may be scored differently and would require more of

Use and

a qualitative assessment method

Application
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This question generated the most discussion and contrasting opinions amongst participants that
was related to the direction, application and audience that would be using the evaluation matrix as well
as potential next steps for development. There was a general consensus that the user of the evaluation
matrix needs to be defined in order to determine the next steps of development and that it would be
better to adapt content based on the lens of the application. There was some questioning about when a
business would be evaluated and feedback that small scale businesses and large multinational
corporations have different resources and different challenges to consider. Participants identified
concerns related to reducing the potential or development of a business because it is not considering all
of the criteria in the matrix, as businesses are able to adapt as they grow.
Feedback from some participants felt that the evaluation matrix was too broad and would be
better refined to assess one market sector rather than both plastics and textiles. The reasoning was that
there are too many sector specific challenges and considerations that need to be made and by evaluating
both plastic and textile initiatives with this tool it is not possible to go into the specifics for assessment.
One example referenced is that textiles have a significant issue related to toxicity of materials, dyes and
processing that is not easily attributed to other material types.
Participants identified some potential use cases such as establishing a pitch competition or
incubation cohort process that uses the evaluation matrix to ensure that future business innovations are
considering the core themes of circularity, sustainability and feasibility in their business models.
Participants suggested the matrix could be used to evaluate vendors and suppliers for larger corporations
to ensure that a certain level of commitment to circularity is met. Suggestions were made that this could
be used as a tool by financial institutions or venture capitalist to guide investment and funding decisions
towards more sustainable, circular and feasible initiatives. Finally, participants recommended that the
matrix could be used as the basis for a standard, certification or accreditation for existing businesses that
establishes a system with tiers based on the scores from the matrix. Some participants identified the
challenges associated with establishing an industry standard and referenced that there are already many
other third-party accreditation systems in the market such as BCorps, Global Reporting Initiative and other
industry specific standards. In order to be an effective tool as part of a standard it would need to have a
clear application that is different from the others already being implemented.
As a result of the feedback received in the focus groups, the evaluation matrix was revised by
making the changes captures in Table 9. Suggestions for further development are included in the
discussion section of the report.
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Table 9: Summary of Revisions to the Evaluation Matrix
Summary of Revisions to the Evaluation Matrix Following Focus Groups

Language changes made to clarify Ecological and Carbon impact instead of footprint

Revised to clarify overlap in language between carbon impact and ecological impact

Resource intensity category was refined to be more specifically linked to the raw materials required for a business
operation

System Engagement revised to be Stakeholder Engagement and made clearer the difference between System
impact and stakeholder engagement

General edits to retain more consistency in the score definitions between categories

Economic Impact added to the sustainability theme

Economic feasibility was revised to be Financial Feasibility and is more closely linked to financial viability of an
initiative

Social feasibility was changed to Accessibility and definitions were revised to more closely consider consumer
access and barriers to adoption

Streamlined definitions in multiple categories to remove duplication of financial related definitions

Changed the matrix to allow a separate score for each of the three core thematic areas (Circularity, Sustainability
& Feasibility)

Technical Feasibility was changed to innovation to consider the degree of innovation as well as technology
requirements

System impact was changed to Scale of Impact and definitions revised to more closely consider the scale or
magnitude of the initiative
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A column was added to include a qualitative description of rationale, ability to add suggestions and identification
of any assumptions made in the scoring process

The revisions to the evaluation matrix listed above were selected based on the feedback provided
by subject matter experts to the extent that was possible. Additional feedback such as adding a weighting
scale to particular criteria or making the evaluation matrix industry specific were not implemented at this
time due to limitations of time and scope. Depending on the future application of the evaluation matrix
some of the additional feedback from the focus groups would be applicable.

5.4 - Document Analysis #2: Examples of Circular SRR Innovations
Information from 40 SRR innovative businesses was summarized in DA #2, which is presented in
Appendix C & D. Data was aggregated to include the location, key partnerships, scale of initiative, date
initiated and revenue stream where available. The initiatives were categorized based on the material that
was involved (plastics or textiles), distribution channel, customer segments (C2C or B2C), value
proposition and circularity information.
The majority of initiatives evaluated for both plastic and textile were startup or small-scale
enterprises. The larger scale applications typically pertained to large corporations that were aiming to
address an issue with their current business model related to plastic or textile waste (i.e Loop, Mark and
Spencer, Patagonia & Nudie). Textile innovations often fit into a subscription-based business model that
aimed to reduce the potential for textile waste by having consumers rent from a collection of clothing.
Plastic innovations typically followed a business model that delivered goods to consumers using a novel
delivery method such as concentrated cleaning products, bulk goods that can be purchased in reusable
containers or home delivery/collection packaging programs. Without the transparency around some of
the logistics, the enterprises that are based around a home delivery/collection model may have
environmental impacts related to greenhouse gas emissions that need to be considered. Most of the
innovations fit into a Business to Consumer customer segment rather than consumer to consumer sharing
business models. Over 50% of the innovations utilized a form of e-commerce or an application in order to
bring solutions to consumers related to SRR and circular economy.
As discussed in the Limitations section, the global scan is not exhaustive of all circular economy
or SRR related initiatives that exist globally, but aims to provide a baseline list of examples that can be
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used to determine trends to guide future business models. Additionally, several of the initiatives were
evaluated as part of the focus group and to provide examples of qualitative evaluation notes. The
initiatives evaluated showed a wide range in circularity, sustainability and feasibility performance and
further research would likely be required to determine trends related to characteristics that lead to
stronger evaluation scores.

6.0 – Discussion
6.1 - Key Characteristics of the Matrix
The reviewed literature provided information about existing methods and considerations used for
the evaluation of the individual concepts of circular value, sustainability, and business feasibility; for
example, the material Circularity Indicator, Life Cycle Analysis, the Global Reporting Initiative, and CostBenefit Analysis. A need that was identified by the SRRI, and supported by the literature, was to have an
evaluation framework that combined these concepts so that new or existing innovations could be
assessed systematically for their level of circularity and sustainability while also examining factors
regarding the success of the business, particularly within Metro Vancouver. DA #1 provided more
information about the characteristics and criteria that could be used in an evaluation context, though no
consistent methodology for a systems approach to evaluation of consumer-facing circular innovations
emerged. This finding aligns with others, including Bocken, Miller and Evans (2016), who asserted that
there are very few suitable tools for assessing circularity and even less for guiding circular business
decision-making. Based on the findings from DA #1 and the focus groups, there are four key characteristics
detailed below, which make this evaluation matrix unique and contributes to the discourse of evaluation
within the context of the circular economy.

SRR Circular Innovations
The various frameworks and characteristics that were found, applied to multiple scales that
ranged from examining the general circular economy system, to community/regional level, to a single
business model or unit level, to a single product or material level. The literature highlights the role of
consumer behaviour change and adoption of these new innovations as a key success factor for the circular
economy (Antikainen, et. al., 2015). The information available regarding evaluation of inner loop circular
activities, which includes consumer-facing innovations and the concepts of share, reuse and repair, was
limited and dispersed ad-hoc throughout the sources. One source in particular provided more targeted
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questions framed from a consumer-facing approach to circularity. Bocken, Miller and Evans (2016) framed
their questions based on the four strategies of Slowing Effects, Closing Effects, Life Cycle Effects, and
Systems Effects. These “effects” were highly relevant characteristics to incorporate into the matrix to
capture the inner loop activities under the theme of circularity. Another source, Prahalad and Ramaswamy
(2004), discussed the importance of co-creation of value when looking at the interactions between
customer and company, which included the factors of Dialogue, Access, Risk-Benefit, and Transparency.
While these can be applied beyond the circular economy, they helped to inform some of the social aspects
of the matrix. With the help of these inputs, the matrix provides an evaluation framework that focuses
specifically on the parameters of consumer-facing activities that fall within the inner loop of the circular
economy; it does this while also allowing the user to bring in systemic considerations.

Systems Approach
In the review of literature pertaining to the circular economy, like the Ellen MacArthur Foundation
(2013 & 2018) and Gladeck (2017), it became evident that the guiding principles of the circular economy
are inclusive of the traditional pillars of sustainability including environmental, social and economic
factors while also specifying circular material flows. Results from DA #1 provided sources that varied in
their coverage of content. Some focused on just environmental impact or just circularity. There were
others that addressed circular business models or were focused on feasibility factors. While some others
were based in sustainability and provided environmental, social, and economic characteristics. However,
there was no source that explicitly combined all of the themes of focus at the business level. There was
one source, a report based out of the Netherlands, where there is a regional circular economy hotspot,
by Gladek, et. al. (2018) which was comparatively more helpful. The report contained several different
methods that could be used for evaluation, including a set of high-level principles, various indicators
related to sustainability, a list of feasibility considerations, and a cost-benefit example. However, the
information was set in the pre-tense of evaluation at the regional level and the four components were
not coordinated together. Despite this, a lot of relevant information was gleaned, directly informed some
components of the matrix and was used in combination to frame content from some of the other sources.
In addition to the SRRI recognizing this gap in practice, the literature also posits that in order to
achieve the multidimensional principles of the circular economy, evaluation of businesses participating in
the space must also have this high-level of comprehensiveness (Gladeck, 2017; Manninen, et. al., 2017).
Taking this systemic approach does present a challenge, as any particular user may not have the
background knowledge or access to relevant data that would inform every criterion included in the matrix.
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Because the matrix does take this broad approach, it is more effectively applied as qualitative tool to guide
a user’s systematic thinking, described further below.

Qualitative Decision-making
The existing methods of evaluation found in the literature, for example LCA, can be very time
consuming (Bocken, Miller & Evans, 2016). Evaluation of this level of detail also requires the user to obtain
significant background data about a single business or product (Bocken, Miller & Evans, 2016). With the
current format of the matrix, unless the user has the time and capacity, it would be too cumbersome for
a user to collect data about each of the criteria to do a detailed level of analysis. When creating the matrix,
it was a challenge to balance information that could be examined without the need for in depth data, but
not too high level that it would lose meaning or comparability. Several of the sources from DA #1,
especially those focused on environmental impact, involved very specific indicators, which would not be
effectively used within this matrix. Relatedly, Manninen, et. al. (2017) pointed out that in cases where
environmental and social value are not always clearly measured, estimations must be used, where-in
qualitative assessment is more suited. Additionally, early stage innovation, which circular business models
generally are, is better assessed using qualitative guidelines and tools (Bocken, Miller & Evans, 2016). The
format of scoring each criterion from 1-5 provides a level of balance by allowing room for estimations to
be made while assigning a numerical value to aid with decision-making.
The decision to present the matrix as a qualitative decision-making tool, stemmed from the
feedback received from the focus groups. One of the larger changes made from the original draft to the
current version was removing the element of a ‘total score’ tallied from all of the criteria. Instead, separate
scores for each of the themes as well as a space for “notes” was created, contributing to the qualitative
nature of the matrix. This format makes is easier to identify where opportunities for improvement exist
and/or make notes of barriers to remove. Though, because these themes are presented together, users
are still encouraged to adopt the systems perspective, while being able to focus on an individual theme
or criterion if needed.

Adaptability
As a qualitative tool, there is an element of flexibility for users to adapt certain parts of the matrix
so that it can better fits their needs in different contexts. This was another main finding from the focus
group feedback. There are three primary ways that the matrix can be adapted based on who the end user
is and what their priorities are. One way is to assign different weightings to the criteria that the user deems
more or less important. The second way is through editing the supplemental Questions for Consideration
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by including considerations for particular topics that are most relevant to examine within each criterion.
The third, is to change the definitions of what makes up the scores for each criterion. Changing the
parameters of a criterion may be applied if something that is currently listed is uncharacteristic for a
certain sector and looking at a different factor would be more useful. Thus, the matrix has been designed
to be able to capture most aspects of a system but there is room for it to be tailored according to a user’s
own prior assumptions or knowledge of what they are evaluating and whether they have specific targets
or priorities. The format of the matrix, combined with the Questions for Consideration, provides a baseline
for parties such as the SRRI to evaluate innovations externally while leaving open the possibility for a more
detailed analysis if needed, without losing the systems perspective.

6.2 - Evaluation Matrix
The finalized evaluation matrix is provided as Appendix F, which includes edits that were
incorporated as a result of the focus group session feedback. Additionally, a user guide is provided which
includes supplemental information for the evaluation matrix as Appendix H. The user guide provides a
summary of the guiding principles that were used to create the evaluation matrix and should be
considered by the user, a summary of considerations for scoring, and a number of questions for
consideration for each criterion that provide additional context to assist the user in determining an
appropriate score.

6.3 - Outcomes of Focus Group Discussion
As the primary method of data collection for the project, the focus groups provided valuable
feedback related to the evaluation matrix. In addition to the revisions that were incorporated into the
final evaluation matrix (Appendix F), which were summarized in the results section, there were a number
of suggestions or comments that could not be immediately implemented without further considering the
end use, application and goal of the evaluation matrix. This section will discuss the core remaining
suggestions from the focus group and how they could potentially be implemented depending on the
future direction of the Evaluation Matrix tool.

Criteria Weighting & Scoring
Participants identified the potential need for weighting on some categories rather than having an
equal score from any of the individual criteria ranging from 1 to 5. The discussion around weighting for
criteria was specifically directed towards the economic or financial criteria being under represented in the
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matrix, since if not economically or financially viable the initiative would likely not be considered by the
business audience. This brought forward the idea that some criteria or all of the criteria should have a
threshold that deem it a viable initiative. This would ensure that a low score in a specific criteria, which
may have a very significant impact on one of the core themes or initiative as a whole, is not overlooked.
In general these suggestions or changes were not included in the evaluation matrix, because the weighting
and scoring thresholds would be dependent on the end use case or organization that is going to apply the
evaluation matrix. One final suggestion from participants that was introduced, but not implemented to
the evaluation matrix was to remove the scoring system from the matrix entirely and instead transition
to a more qualitative assessment tool. The rationale from the participants was that the scoring system is
hard to standardize across different users, industries and applications. It was suggested that a qualitative
assessment tool may allow organizations to identify shortcomings and make informed business decisions
to improve circularity, sustainability and feasibility criteria without having a comparative score. This was
partially addressed in the edits to the evaluation matrix by including a column for users to include
qualitative notes for each of the criteria as they assign scores. If the matrix is fully repurposed into a
qualitative assessment tool, further edits to the definitions for criteria categories may be required.
Additionally, the evaluation matrix was adjusted from having an overall total score out of 60, to have
separate scores for each of the three core themes of Circularity, Sustainability and Feasibility, which
provides a more clear depiction of where a particular initiative of business would need to improve prior
to scoring well on all three themes.

Criteria Considerations (Niche Businesses & Cost of Land)
The focus groups discussed two gaps in the matrix to better capture niche businesses and to
consider the regional challenge of cost of land in Metro Vancouver. The first concern raised was that
niche small-scale enterprises with a particular focus on one element of circularity may score lower than
larger corporate initiatives with numerous partners. Depending on the eventual use of the matrix it may
be beneficial to ensure that niche circular businesses have the potential to score well on the evaluation
matrix by changing the language of the scoring system or applying more weight to particular criteria. The
second concept of affordability of land in the Metro Vancouver area was an issue raised by participants
to ensure that the matrix was relevant to the local context. Initiatives that rely on brick and mortar retail
locations may have difficulty establishing in Metro Vancouver in comparison to other e-commerce type
innovations due to the cost of real-estate. The was included in the evaluation matrix within the Financial
Feasibility criteria. If the evaluation matrix will remain focused on application in the Metro Vancouver
area this could be further incorporated.
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Sector Specific Evaluation Tools
Another potential direction for the evaluation matrix, brought forward by participants in the focus
groups, was to consider making different evaluation tools for each sector or material that is being
considered so that the criteria, scoring and general framework can be adjusted to be more industry
specific. This would allow for changes to be made to more specifically address industry considerations
such as with textiles, considering the environmental impact of toxicity in dyes and materials through
processing. If an industry specific evaluation tool is developed this could also impact the way that scoring
would be considered in the matrix and may introduce new areas where weighting of a particular criteria
makes sense to be consistent with the key issues faced in any particular industry. Additionally, scoring of
initiatives and businesses that are part of completely different industry sectors may lead to concerns in
the comparison of scores from the matrix. Some industries that are inherently less circular may also be
biased low in the current model, such as plastics.

Application & End Use Case
The main area of discussion through the focus groups was to help determine the end-use or
application of the evaluation matrix beyond the original user of the SRRI. Depending on the decision made
there is room for additional changes and edits to the matrix to better fit the lens that is being applied.
Through the numerous ideas of how the evaluation matrix could be best applied it shows that the
evaluation matrix begins to fill a gap identified in the literature for evaluating circular initiatives that reside
in the inner loop of the circular economy. None of the participants felt that the evaluation tool overlapped
with existing frameworks or tools and instead discussed the best avenue for implementation included
adjusting it to fit particular industry needs. The adaptability of the evaluation matrix tool allows the model
to fit to particular industry applications or end user’s needs, which can be expanded on in future work or
research.

6.4 - Outcomes of Document Analysis #2
While DA #2 is not an exhaustive list, the outcome provides the client with a baseline of examples
from around the world that focus on implementation of circular economy principles into existing
businesses. It is recommended that the SRRI continues to expand upon the DA #2 document when they
encounter new examples of circular business models or initiatives and use it as a living document. As the
list is expanded upon in future research, additional trends or data will become clear from the list of
examples about what is essential to drive business success, sustainability and further circularity. Existing
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businesses can be scored using the current matrix and the score can be applied as a benchmark to gauge
potential future initiatives to ensure that progress is made towards increased sustainability and circularity.
Through the focus group the evaluation matrix was tested on a shortlisted version of DA #2 to
determine if users would be able to work through the matrix for existing businesses operating in the space
of circularity. As a case study, Loop, an initiative that involves consumers receiving household goods in a
reusable container within a tote at their home, and cycling the containers once the product is used was
one of the initiatives tested with the matrix. The evaluation by the focus group for Loop showed that the
initiative scored well on aspects of circularity through having over 100 cycles per container and business
feasibility scored well because of the large corporate partners. However, the focus group was able to
identify areas of concern through the evaluation matrix related to the sustainability of delivering products
direct to consumer across North America. This brought forward concerns about the carbon intensity of
operations as the initiative scales. This case study as part of the focus group, was a good way to ensure
that users are encouraged to consider all aspects of any business or initiatives and this could easily be
used to help identify gaps or areas of improvement for existing initiatives.
Due to the limited nature of DA #2 at this time, it is difficult to determine clear factors that drive
success or barriers for circular initiatives being adopted worldwide. It appeared from the examples that
the initiatives reaching large scale operations without significant barrier to entry were typically based on
an e-commerce type business model and didn’t rely on brick and mortar operations. On the opposite end
of the spectrum, some of the initiatives with the most circular concepts were established as small scale
businesses with a particular focus on the community that they reside in.

6.5 - Why Evaluation is Important for Business and Sustainability
The literature examines the circular economy as a primary driver of businesses and the economic
system for a transition to sustainability (Bocken, Miller & Evans, 2016). In a circular economy, new
opportunities for doing business arise while reducing negative impacts on environment and society
(Bocken, Miller & Evans, 2016;). New business models and supply chain configurations are needed to
enable this transition; however, implementation is in the beginning stages and there are limited models
of best practices, tools or frameworks for support (Ghisellini et al., 2016; Vaananen, 2018). Literature on
the efficacy and impact of these new circular business models is piecemeal and raises the question of how
much do they truly reduce negative environmental impacts and how can they be assessed (Vaananen,
2018; Ghisellini et al., 2016; Manninen, et. al., 2017). As society moves toward a circular economy,
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evaluation at this early stage of transition helps to address these uncertainties and will play a key role for
implementation of new business models.
A methodology of comprehensive evaluation can help ensure that businesses participating in the
circular economy are considering systemic sustainability factors alongside level of circularity and
feasibility. Evaluation in this manner may help to avoid the shifting of burden or unintended consequences
that can occur when solutions are focused on only one area of impact (Gladek, 2017). Incorporating
feasibility into the assessment is also important because it can help to identify internal organizational
barriers as well as external contextual barriers within the system (Gladek, et. al., 2018). These barriers can
be addressed either at the organizational level or at the systems level to accelerate the overall transition,
while not losing sight of other sustainability factors (Gladek, et. al., 2018). At this stage, more
implementation of circular business models is needed to better develop best practices for evaluation
(Bocken, Miller & Evans, 2016). However, within the process of evaluation, the overarching principles and
criteria provide tangible guidance and areas of action for businesses to move away from the current
wasteful system of linear consumption and production (Gladek, 2017). Having a systematic method of
evaluation in place encourages and informs higher quality implementation and fosters progress on
sustainability.

7.0 – Conclusion
Evaluation using a system’s approach plays an important role to help mitigate environmental
problems and foster sustainability. The evaluation Matrix acts as a baseline tool that allows evaluators or
business innovators to look at a business or a new initiative to be implemented and assess it from all
angles. The research has identified four key contributions to the literature surrounding evaluation of
consumer facing circular economy initiatives. The four contributions are evaluation of share, reuse and
repair initiatives within the inner loop of the circular economy, including a systems approach to
evaluation, utilizing qualitative decision making in evaluation and providing elements of adaptability to
ensure that the evaluation tool can be adopted into a number of different industries or applications.
The project provides two key deliverables that will assist in adoption of circular economy
principles through the use of an evaluation matrix and a list of existing businesses that include circularity
in their business model. The evaluation matrix improves the sustainability of the current economic system
by ensuring that businesses or initiatives have a way to evaluate their operations to determine if they
have particular concerns with either sustainability, circularity or business feasibility that need to be
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addressed. The matrix incorporates a number of criteria that allow the user to have a more holistic view
on their operations as a whole, to ensure that the concepts of the circular economy are fully considered.
The list of existing businesses that was generated was not a comprehensive list of circular businesses from
around the world, but does establish a number of the leading initiatives and was beneficial for testing the
evaluation matrix on established businesses operating in the space of adopting circular economy
concepts.
For the SRRI in particular this evaluation matrix provides an initial framework so that they will be
able to do a high-level assessment of initiatives or businesses to implement or support in the Metro
Vancouver region. Evaluation of consumer facing innovations is an integral part of the SRRI’s goals to bring
business, government and community together to advance share, reuse and repair. Beyond the purpose
of evaluation, the matrix can serve as an educational tool for stakeholders in the region that are
supporting new innovations. Furthermore, it can be a catalyst to foster engagement between
sustainability and business or economic development practitioners by drawing attention to the nuances
of circularity, sustainability and feasibility. Although the matrix is currently built around evaluation of
plastics and textiles, there is opportunity to adapt this model to a number of different industries or
materials of concern and can be further refined or adapted to meet the future needs of the SRRI and other
regional stakeholders in future work or research.

7.1 - Future Research and Work
Next steps for future research or additional work on the topic of evaluation of consumer facing
circular economy initiatives can be completed through further refining the evaluation matrix for the end
user or application decided upon, creating goals for circularity in Metro Vancouver that can be used as a
baseline for future evaluation, further research related to local Metro Vancouver factors and finally
expanding on the list of innovations with further evaluation.
As brought forward in the discussion, there were a number of ideas surrounding how the
evaluation matrix could be further refined depending on the plans for the end user and the application of
the matrix. Once the SRRI prioritizes a particular need or makes a decision on the most applicable end use
of the matrix further research and edits will be required to refine the criteria, definitions and scoring
system. This could be achieved by either creating separate versions for different applications, or
establishing one document that provides some additional explanation about how the matrix can be
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adapted for various applications. The SRRI could collaborate with its stewardship group to arrive at an
agreed upon end use and application, which would assist in determining the direction for future research.
Additionally, clear goals for circularity could be established that align with the objectives of Metro
Vancouver to reduce consumption and the amount of waste generated per capita. Once established these
goals can be used to further align the evaluation matrix with the priorities of Metro Vancouver. The goals
established by Metro Vancouver can also be used as a baseline for the evaluation of future initiatives to
ensure that they meet the core objectives of the region and help move towards a circular economy.
Further research related to accessibility of circular economy innovations was brought forward
through the focus groups. A study could be completed to further evaluate consumer behaviour patterns
that may be a barrier for adoption of circular innovation in the region and this could include further
research into the cost of land, which was identified as an important regional barrier for brick and mortarbased innovations. This research could be used to advise policy, incentives and potential improvements
that can be made by government to accelerate the adoption of circular economy businesses in the region.
Finally, the list of innovations established as part of this project, could be further expanded in the
future to continue collecting data related to existing innovative businesses that incorporate concepts of
circularity. The further this list is developed, additional trends and insights will become clear based on the
types of businesses that are established and feasible in particular regions of the world. Additionally, only
a small portion of the initiatives included were tested with the evaluation matrix as part of the focus
group. The evaluation process could be applied to the entire list to determine if there are select
innovations that score particularly strong and can be adopted within the region of Metro Vancouver.
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Appendix A: Data from DA #1, Frameworks & Characteristics for Evaluation
No.

Name of
Framework/System

1

Ellen McArthur
Foundation
Principles &
ReSOLVE Framework
The three principles
of the circular
economy can
translate into six
business actions:
Regenerate, Share,
Optimise, Loop,
Virtualise, and
Exchange – together,
the ReSOLVE
framework.

Framework/Criteria/Indicators/Characteristics Used

Source
Ellen McArthur
Foundation (EMF).
(2015). Growth
Within: A circular
Economy Vision for a
Competitive Europe.
Retrieved from:
https://www.ellenmac
arthurfoundation.org/
assets/downloads/pub
lications/EllenMacArth
urFoundation_Growth
-Within_July15.pdf

REgenerate. Shift to renewable energy and materials; reclaim, retain, and
regenerate health of ecosystems; and return recovered biological resources to the
biosphere.
Share. Keep product loop speed low and maximise utilisation of products by
sharing them among users (peer-to-peer sharing of privately owned products or
public sharing of a pool of products), reusing them throughout their technical
lifetime (second-hand), and prolonging their life through maintenance, repair, and
design for durability.
Optimise. Increase performance/efficiency of a product; remove waste in
production and the supply chain (from sourcing and logistics to production, use,
and end-of-use collection); leverage big data, automation, remote sensing, and
steering.
Loop. Keep components and materials in closed loops and prioritise inner loop.
Virtualise. Deliver utility virtually – books or music, online shopping, fleets of
autonomous vehicles, and virtual offices.

Exchange. Replace old materials with advanced non-renewable materials; apply
new technologies (e.g. 3D printing and electric engines); choose new products and
services (e.g. multi-modal transport).
2

Circular Variations to
the Business Model
Canvas (BMC)

Lewandowski, M.
(2016). Designing the
Business Models for
Circular Economy,
Towards the
Conceptual
Framework.
Sustainability, 8(43).

Core Components of
BMC:
Key Partners,
Key Resources,
Key Activities,
Cost Structure,
Value Proposition,
Customer
Relationships,
Distribution
Channels, Customer
Segments and
Revenue Streams
The framework
utilizes business
model canvas (BMC)
and adjust it to
circular economy
version, adding
adoption factors and
take-back systems
Other circular
components added
to the BMC model

Identified triple fit challenge between the building blocks. The first fit emerges
between customer segments and value proposition. The second fit is amongst
cost structure and revenue streams. The third takes place between the changes a
company implements when aiming to more circular business model and adoption
factors. This triple fit challenge is a success factor for circular business model
implementation.
Other circular components added to the BMC model:
Lüdeke-Freund (2010) - Marketable Eco-Innovations; Barriers of Sustainable
Development; and Marketing Innovations

explored by other
sources are also
captured in this
article

Dewulf (2010) - Play-It-Forward Tool: building blocks for a triple bottom line
(societal costs and societal benefits)
Mentink (2014) - The Business Cycle Canvas: Preparation; Initiation; Ideation;
Integration; Implementation; including the roles of suppliers and stakeholders and
the importance of having an integrated business model for the whole supply chain;
percentage of revenues from repairs; reused parts; refurbished products; recycled
material used product value after period X; revenue from second-hand products;
times of reuse of resource; technical lifetime value of by-products; by-products
used; separability of resources; toxic materials used; products leased
Sempels (2014) - The Sustainable Business Model Canvas: Organizational
Effectiveness & efficiency; Positive and Negative Externalities; and Drivers of
Productivity
Antikainen & Valkokari (2016) - Business Ecosystem Level (trends & drivers;
Stakeholder involvement) and Sustainability Impact (sustainability requirements;
sustainability benefits)
Laubscher & Marinelli (2014) - Reduced ecological footprint; direct financial value
through recovery of materials and assets; top line growth through new business
models
Anderson & Stavileci (2015) - evaluation of the business model’s validity for the
circular economy, such as: turnover possibility, margins, capital intensiveness,
implementation time, dependence on supplier, possible usage of recycled
materials, usage of unsustainable materials, benefits from additive manufacturing,
percentage of lifecycle, product oriented, and service oriented

3

Design Principles for
Waste Prevention
and SystemsThinking Checklist:
Pre-Use Design

During Use (How will this be used? How long can we prolong its use? What support
do customers need to use and dispose of it properly?
• Design to meet a need, and explain clearly how to use and dispose. Why? A
product which clearly meets a need is less likely to be disposed of
prematurely. Additionally, clear instructions for use and disposal reduce

National Zero Waste
Council. (n.d.). Design
Principles for Waste
Prevention and
Systems-Thinking:

4

During Use
Post Use

the chance of breakage, under-use, early disposal, or deposit in the wrong
waste stream.
• Extend the products useful life through repair and return programs; and,
eliminate the need for other products in the consumer’s life through
repurposing or integrating multiple functions.
Post Use (Who will take it apart? How can we make disassembly easier? How can
we ensure all parts are diverted from landfill?
• Divert materials from landfill and promote a circular economy using
methods such as repair, easy disassembly and design for re-use, use by
another industry, composting and recycling.
• Accurate environmental claims support and promote sustainable design
methods

Checklist. Retrieved
from:
http://www.nzwc.ca/f
ocus/design/Documen
ts/2016InfographicsChecklistKeyQuestions
.pdf

Seven Pillars of the
Circular Economy

1. Materials are incorporated into the economy in such a way that they can be
cycled at continuous high value. A priority is placed on preserving material
complexity (the “power of the inner circle”), by cascading materials in their most
complex form for as long as possible (e.g., as products rather than components,
and as components rather than materials).
2. All energy is based on renewable sources.
3. Biodiversity is structurally supported and enhanced through all human activities.
4. Human society and culture are preserved. Processes and organizations should
make use of appropriate governance and management models and reflect the
needs of affected stakeholders
5. The health and wellbeing of humans and other species are structurally
supported. Toxic and hazardous substances should ultimately be eliminated.
6. Human activities generate value in measures beyond just financial. Forms of
value beyond financial include: aesthetic, emotional, ecological, etc
7. Water is extracted at a sustainable rate and resource recovery is maximized.

Gladek, E. (2017). The
Seven Pillars of the
Circular Economy.
Metabolic. Retrieved
from:
https://www.metaboli
c.nl/news/the-sevenpillars-of-the-circulareconomy/

5

Triple Layer Business
Model Canvas
(TLBMC)
A tool for exploring
and forming
sustainable business
model innovation.
Economic business
model canvas is
extended by two
layers:
environmental and
social layers. The
environmental layer
has a lifecycle
viewpoint, and the
social layer builds on
stakeholder
perspective

Joyce, A. & Paquin, R.
(2016). The triple
layered business
model canvas: A tool
to design more
sustainable business
models. Journal of
Cleaner Production. V:
135, 1474-1486.

6

Environmental Value
Proposition Table
(EVPT).

Manninen, K., Koskela,
S., Antikainen, R.,
Bocken, N., Dahlbo, H.
& Aminoff, A. (2017).
Do circular economy
business models
capture intended
environmental value
propositions. Journal
of Cleaner Production,
171(10), 413-422.

The EVPT helps
companies to
understand what
kind of effects their
operation can have
on the environment,
and it helps to
perceive
environmental value
as an absolute value.
The BOL refers to
(raw material)
extraction and
manufacturing
stages; the MOL to
wholesale, retail,
logistics, and
customer usage of
the product, and the
EOL to repair, reuse
and remanufacturing
stages.

Environmental Value Propositions:
Minimised and optimised exploitation of raw materials, while delivering more
value from fewer materials; Reduced import dependence on natural resources;
Efficient use of all-natural resources; Minimised overall energy and water use;
Non-renewable resources replaced with renewable ones within sustainable levels
of supply; Increased share of recyclable and recycled materials that can replace the
use of virgin materials; Closure of material loops; Sustainably sourced raw
materials; Reduced emissions throughout the full material cycle through the use of
less raw material and sustainable sourcing; Less pollution through clean material
cycles; Build-up of waste minimised; Incineration and landfill limited to a minimum;
Reclaim, retain and restore health of ecosystems; Dissipative losses of valuable
resources minimised; Extended product lifetime keeping the value of products in
use; Reuse of components; Value of materials preserved in the economy through
high quality recycling

7

Sharing Economy
Environmental Web
Profile
A nine-point scale of
sustainability from
critical sustainability
to vibrant
sustainability.
Measuring Economy,
Environment,
Society, and
Technology

Economy: The economic is defined as an organizational domain that emphasizes
the practices, discourses, and material expressions associated with the production,
use, and management of resources.
Perspectives: Production and Resourcing; Exchange and Transfer;
Accounting; Consumption and Use; Labour and Welfare; Infrastructure;
Wealth and Distribution
Environment: The ecological is defined as an organizational domain that
emphasizes the practices, discourses, and material expressions that occur across
the intersection between the organizational and the natural realms
Perspectives: Materials and Energy; Water and Air; Built-Form and
Transport; Emission and Waste
Ex.

Society: The social is defined as an organizational domain that emphasizes the
practices discourses, and material expressions associated with the formal and
informal processes; systems; structures; and relationships actively support the
capacity of current and future generations to create healthy and liveable
communities
Perspectives: Social equity; Health equity; Community development; Social
support; Human rights; Labor rights; Social responsibility; Social justice;
Social integration; Cultural competence; Human adaptation

Daunoriene, A.,
Draksaite, A., Snieska,
V. & Valodkiene, G.
(2015). Evaluating
Sustainability of
Sharing Economy
Business Models.
Procedia, Social and
Behavioural Sciences,
V213, 836-841.

Technology: The technological is define as an organizational domain that support
and enhance a “good life” for all of its employees, customers and society as well
without compromising the Earth’s ecosystem or the prospects of later generations
Perspectives: Intermediate; Progressive; Alternative; Light-capital; Labor
intensive; Indigenous; Low-cost
8

Rapid Circularity
Assessment (RCA)

Guiding questions asked for the case study for a business’s existing clothing stock:
Slowing Effects (long lasting products and extending product life)
1. Does it reduce the total number of items in the UK wardrobe?
Proposes a list of
2. Does it lead consumers to better use their own existing wardrobe? Will it
guiding principles to
make them buy less as a result?
start assessing the
3. Does it lead to the stock of clothing being used better in general (e.g. by
impact of new
others, UK, abroad)?
circular business
4. Does it have the ability to reverse trends of clothing “overconsumption”?
models.
Closing Effects (recycling)
1. Does it increase the recyclability of the existing clothing stock?
Estimated impact
2. Does it increase the number of clothing items from the UK wardrobe given
based on confidence:
away for recycling?
low, medium, high
3. Does it have ability to reverse trends of textiles going to landfill? (E.g. by
repurposing the materials and increasing recycling rates)
Life Cycle Effects (effects across raw material sourcing, production, transport, use
and disposal - not yet captured)
1. Does it lead to any transportation savings for handling the current clothing
stock?
2. Does it lead to more efficient or less cleaning for the current clothing
stock?
3. Does it lead to any other efficiency/savings (e.g. ironing, tumble drying)
not yet captured for current clothing stocks?
Systems Effects (wider impacts of the innovation)
1. Does it lead to negative rebound effects (e.g. consuming more) or positive
ones (e.g. from fast to slow fashion)?
2. Are there any unintended consequences by upcycling the value of waste
(e.g., where textiles are used as a low cost filler what is likely replacement
if we can divert textile waste)?

Bocken, N. Miller, K. &
Evans, S. (2016).
Assessing the
environmental impact
of new circular
business models.
Conference “New
Business Models” Exploring a Changing
view on organizing
value creation,
Toulouse, France. June
2016.

3. Does it lead to radical changes for stores and employees? What are the
impacts on those stakeholders and others? Who are the potential
winners/losers?
4. What is the effect of multiple co-existing business models?
5. What is the impact on society of this innovation?
6. What is required for other companies to follow – is that considered in this
new business model?
9

Circular and
Economic Value

1) Circular Value
Improved circularity
Additional cascading of materials
Circle longer
Improvements to product life-cycle
2) Business Benefits
Market differentiation
Customer value
New revenue
Mitigation of business risk

Cooper, R. (2019,
February 25). Selected
Topics in Sustainable
Business Leadership
[Powerpoint
Presentation]. One
Earth

By evaluating potential initiatives against both of these two categories it will
ensure that initiatives that have a sustainability benefit, also create new value for
the economy
10

Rotterdam Circularity Guiding Principles:
Scorecard (KPIs)
• Preserving natural capital, (such as biodiversity) and stable planetary systems
(such as climate)
• Optimally using raw materials and minimizing the overall demand for virgin
resources
• Recovering raw materials in an effective and sustainable way
• Minimizing risks to health during production and consumption cycles
• Generating a broad range of value, including sustainable sources of employment
• The development of a robust and resilient society
Regional Key Performance Indictors (KPIs)

Gladek, E., van Exter,
P., Roemers, G.,
Schlueter, L., de
Winter, J., Galle, N. &
Dufourmont, J. (2018).
Circular Rotterdam:
Opportunities for new
jobs in a zero waste
economy. Research
Consortium by:
Metabolic, Circle

11

Evaluation of
Interventions
Assessed for
feasibility and
potential positive
impact.
Eank each
intervention for each
aspect of feasibility
on a scale of 1 (very
unfeasible) to 3 (very
feasible) and take
the average as the
final value for
feasibility.

Resource Usage Indicators:
% Renewable Material Use; % Recycled Material Used; Waste generated per
capita; % Solid Material Applied to High-/Low-Value Re-Use; % Scarce Materials
Recovered at High Value; % High Impact Materials Recovered at High Value; %
Potentially toxic material flows, % Supply Renewable Energy
Environmental Impact Indicators:
C02 Intensity; embedded water use; embedded land use; embedded energy use,
embedded C-2 emissions; Raw Materials with High Risk for Impact on Biodiversity
Society, Health & Culture Indicators:
Social Cohesion; Community health
Economic Performance Indicators:
Circular Jobs; Change in GDP

Economy, Blue City,
Spring Associates.
Retrieved from:
https://rotterdamcircu
lair.nl/wpcontent/uploads/2018
/11/GemeenteRotterd
am_Report_English_1
5-11-18.pdf

• Social feasibility: Social feasibility considers how many people's’ minds need to
be changed and how resistant they are to change.
• Economic feasibility: Economic feasibility involves the amount of resources that
would be necessary to implement an intervention versus the perceived direct or
indirect benefits
• Practical feasibility: Practical feasibility includes the number of people that
would need to be mobilized, distance that would need to be traveled, and any
other physical limitations which exist.
• Political feasibility: Political feasibility includes the legal and legislative barriers
or incentives which may hinder or promote implementation.
• Technical feasibility: Technical feasibility involves the available technologies or
knowledge which can enable the implementation of an intervention.

Gladek, E., van Exter,
P., Roemers, G.,
Schlueter, L., de
Winter, J., Galle, N. &
Dufourmont, J. (2018).
Circular Rotterdam:
Opportunities for new
jobs in a zero waste
economy. Research
Consortium by:
Metabolic, Circle
Economy, Blue City,
Spring Associates.
Retrieved from:
https://rotterdamcircu
lair.nl/wpcontent/uploads/2018
/11/GemeenteRotterd
am_Report_English_1
5-11-18.pdf

For effectiveness, we consider what the effect would be if the intervention were
successfully implemented, and we ask ourselves: “what share of the impact would
be mitigated if this is successful?” Even a very feasible intervention may be less of
a priority if it has a negligible effect. To measure effectiveness and rank the
interventions from one to three, we estimated the share of the impact mitigated
against the goals.

12

Cost Benefit Analysis
Uses 3 dimensions.
Rough estimates are
made of the impact
and outcomes are
tested with market
parties.
For each
intervention, the net
benefits are
determined: the
annual benefits
minus investment
costs (depreciated
over 10 years) and
annual costs

13

Co-creation of Value
Approach
High quality
interactions that
enable an individual
customer to cocreate unique
experiences with the
company

Costs and Benefits
Costs are estimated by determining the investment costs (Capex, for example,
material costs development, construction time) and operational costs (Opex, for
example, maintenance costs). Benefits are estimated by determining operational
savings (for example, in materials), added value in the chain and synergy with
existing business models.
Circularity Impact
For each intervention, it is estimated what a realistic percentage of the material
flow is saved, based on the Metabolic report from phase I. In addition, other
material flows that decrease as a result of implementing an intervention, such as a
reduction of raw materials or a decrease in CO2 emissions are included.
Job Creation
For job creation we look at both development and operational state. A distinction
is made between jobs for high and low educated people. Job creation is estimated
by analyzing practical examples or using a percentage of the costs as salary

Gladek, E., van Exter,
P., Roemers, G.,
Schlueter, L., de
Winter, J., Galle, N. &
Dufourmont, J. (2018).
Circular Rotterdam:
Opportunities for new
jobs in a zero waste
economy. Research
Consortium by:
Metabolic, Circle
Economy, Blue City,
Spring Associates.
Retrieved from:
https://rotterdamcircu
lair.nl/wpcontent/uploads/2018
/11/GemeenteRotterd
am_Report_English_1
5-11-18.pdf

The model for forming system of co-creation of value. Interaction is in the core of
the model and since four building blocks of interaction are determined: (DART)
• Dialog
To enable dynamic dialog and development of shared solutions, representatives of
companies and customers need to be equal. Clear rules of engagement need to be
set. Equal dialog is hard if both actors do not have same access and transparency
to the information.
• Access
Nowadays information is ubiquitous due to information and communications
technology (e.g. internet), which makes parties more equal in access and
transparency sense.
• Risk-benefit

Prahalad, C. K. &
Ramaswamy, V.
(2004). Co-creation
Experiences: The next
practice in value
creation. Journal of
Interactive Marketing.
18(3), p. 5-14.

Consumers are increasingly possible to assess the risk-benefit of actions and
decisions due to rise of dialog, access and transparency.
• Transparency
In this existing era of business creativity and opportunity, companies need to
adjust to release the potential of co-creation of experiences and value
14

Circular Economy
Input Output Triple
Win

Inputs
Environmental Win
• Reduced virgin material and energy input
• Virgin inputs are predominantly/to the extent possible from productive
ecosystems
Economic Win
• Reduced raw material and energy costs
• The value in resources is used many times, not only once
• The use of costly scarce resources is minimized
• Reduced costs that arise from environmental legislation, taxes and
insurance
• Image, responsible and green market potential
Social Win
• New employment opportunities through new uses of the value embedded
in resources
• Increased sense of community, cooperation and participation through the
sharing economy
• User groups share the function and service of a physical product instead of
individuals owning and consuming the physical product
Outputs
Environmental Win
• Reduced waste and emissions
• Resources in production-consumption systems are used many times, not
only once
• Renewables are C02 neutral fuels and their waste ae nutrients that can be
used by nature
Economic Win
• Value leaks and losses are reduced

Korhonen, J.,
Honkasalo, A. &
Seppälä, J. (2018).
Circular Economy: The
concept and its
limitations. Ecological
Economics, V:143,
Issue C, 31-46.

•
•
•
•
•
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Challenges & Drivers
of Circular Economy
Implementation

Reduced waste management costs
Reduced emissions control costs
Reduced costs from environmental legislation, taxation and insurance
New markets are found for the value in resources
New responsible business image attracts investment

Challenges
• Failure of adoption
• Lack of technology
• Lack of tools and frameworks
• Geographic dispersion
• Concept of CE can be conceptualized differently
• Lack of clear business case for CE
• CE can challenge and destroy the usefulness of existing networks, business
models and capabilities
• Temporal paradoxes: tendency to seek short-term impact reduction over
long-term goals
• Risk that social dimension will be ignores in CE model
• Lack of regulatory and public support
• Unfavourable tax regulation, lack of CE encouraging policies, multi-level
governance, conflict of interests within companies, lack of financial
support by government
• Low public awareness, low consumer and producer awareness, consumer
behaviour, customer irrationality
• Prevailing assumptions and mindset, path dependency
Drivers
• Political drivers
• New job creation
• Governmental pressure
• Competitive advantage
• Customer loyalty
• Risk management
• Resource scarcity
• Price volatility

Vaananen, A. (2018).
Challenges and drivers
for circular economy
implementation during
buildings’ middle-oflife phase. Master’s
Thesis, Lappeenranta
University of
Technology.

•

16

Circular Economy
Enabling Factors

Need to solve environmental problems, momentum is now

Enabling Factors
• Education
• Legislation by governments, which can create more funding incentives by
subscribing to some of the risks associated with innovative business
models
• Corporate social responsibility motivation
• Company culture and team commitment
• Networking / support from the demand network
• Financial return
• Local government support
• Cost
• Current environmental regulations and anticipated future environmental
regulations
• geographical proximity

Mattos, C. A. &
Albuquerque, T. L. M.
(2018). Enabling
Factors and Strategies
for the Transition
Toward a Circular
Economy.
Sustainability, V:10, 118.

Appendix : DA # 1, Cate ori ation of Criteria
Category
Overarching
Principles /
End-points of
CE

Criteria
•
•

•
•

•

•
•
•
•
•
•

•
•

Preserve and enhance natural capital by controlling finite stocks and
balancing renewable resource flows
Optimize resource yields by circulating products, components and
materials in use at the highest utility at all times in both technical and
biological cycles
Foster system effectiveness by revealing and designing out negative
externalities
Regenerate. Shift to renewable energy and materials; reclaim, retain,
and regenerate health of ecosystems; and return recovered biological
resources to the biosphere.
Share. Keep product loop speed low and maximise utilisation of
products by sharing them among users; reusing them throughout their
technical lifetime; and prolonging their life through maintenance,
repair, and design for durability.
Optimise. Increase performance/efficiency of a product; remove
waste in production and the supply chain (from sourcing and
logistics to production, use, and end-of-use collection); leverage big
data, automation, remote sensing, and steering.
Loop. Keep components and materials in closed loops and prioritise
inner loops
Virtualise. Deliver utility virtually – books or music, online shopping,
fleets of autonomous vehicles, and virtual offices.
Exchange. Replace old materials with advanced non-renewable
materials; apply new technologies; choose new products and services
Materials are incorporated into the economy in such a way that they
can be cycled at continuous high value. A priority is placed on
preserving material complexity (the “power of the inner circle”), by
cascading materials in their most complex form for as long as possible
(e.g., as products rather than components, and as components rather
than materials).
All energy is based on renewable sources.
Biodiversity is structurally supported and enhanced through all human
activities.

Sources
Ellen McArthur Foundation (EMF). (2015).
Growth Within: A circular Economy Vision
for a Competitive Europe.
Gladek, E. (2017). The Seven Pillars of the
Circular Economy. Metabolic.
Bocken, N. Miller, K. & Evans, S. (2016).
Assessing the environmental impact of new
circular business models. Conference “New
Business Models” - Exploring a Changing
view on organizing value creation,
Toulouse, France. June 2016.
Gladek, E., van Exter, P., Roemers, G.,
Schlueter, L., de Winter, J., Galle, N. &
Dufourmont, J. (2018). Circular Rotterdam:
Opportunities for new jobs in a zero waste
economy. Research Consortium by:
Metabolic, Circle Economy, Blue City, Spring
Associates.

•

•

•

•
•
•
•
•
•
•
•
•
•

Level of
Circularity

•
•

•
•
•
•

Human society and culture are preserved. Processes and organizations
should make use of appropriate governance and management models
and reflect the needs of affected stakeholders
The health and wellbeing of humans and other species are structurally
supported. Toxic and hazardous substances should ultimately be
eliminated.
Human activities generate value in measures beyond just financial.
Forms of value beyond financial include: aesthetic, emotional,
ecological, etc
Water is extracted at a sustainable rate and resource recovery is
maximized.
Slowing Effects (long lasting products and extending product life)
Closing Effects (recycling)
Life Cycle Effects (effects across raw material sourcing, production,
transport, use and disposal - not yet captured)
Systems Effects (wider impacts of the innovation)
Preserving natural capital, (such as biodiversity) and stable planetary
systems (such as climate)
Optimally using raw materials and minimizing the overall demand for
virgin resources
Recovering raw materials in an effective and sustainable way
Minimizing risks to health during production and consumption cycles
Generating a broad range of value, including sustainable sources of
employment
The development of a robust and resilient society
Optimization of resource yields by circulating products, components
and materials in use at the highest utility at all times in both technical
and biological cycles
Product utilization
Product depreciation/lifetime
Material value retention ratio (energy recovery, recycling)/value of
virgin materials
Take-back Systems (material loops)

Ellen McArthur Foundation (EMF). (2015).
Growth Within: A circular Economy Vision
for a Competitive Europe.
Lewandowski, M. (2016). Designing the
Business Models for Circular Economy,
Towards the Conceptual Framework.
Sustainability, 8(43).

•
•

•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•

•

Post Use (Who will take it apart? How can we make disassembly
easier?) How can we ensure all parts are diverted from landfill?)
Divert materials from landfill and promote a circular economy using
methods such as repair, easy disassembly and design for re-use, use
by another industry, composting and recycling.
Closure of material loops
Extended product lifetime keeping the value of products in use
Reuse of components
Value of materials preserved in the economy through high quality
recycling
Life-cycle; consider environmental impacts at beginning, middle and
end of life
Does it reduce the total number of items owned?
Does it lead consumers to better use their own existing wardrobe?
Will it make them buy less as a result?
Does it lead to the existing stock of clothing/item(s) being used better
in general?
Does it increase the recyclability of the existing clothing stock?
Does it increase the number of clothing items given away for
recycling?
Does it have ability to reverse trends of textiles going to landfill? (E.g.
by repurposing the materials and increasing recycling rates)
Improved circularity
Additional cascading of materials
Circle longer
Improvements to product life-cycle
During Use (How will this be used? How long can we prolong its use?
What support do customers need to use and dispose of it properly?
Extend the products useful life through repair and return programs;
and, eliminate the need for other products in the consumer’s life
through repurposing or integrating multiple functions.
Accurate environmental claims support and promote sustainable
design methods

National Zero Waste Council. (n.d.). Design
Principles for Waste Prevention and
Systems-Thinking: Checklist.
Manninen, K., Koskela, S., Antikainen, R.,
Bocken, N., Dahlbo, H. & Aminoff, A. (2017).
Do circular economy business models
capture intended environmental value
propositions. Journal of Cleaner Production,
171(10), 413-422.
Bocken, N. Miller, K. & Evans, S. (2016).
Assessing the environmental impact of new
circular business models. Conference “New
Business Models” - Exploring a Changing
view on organizing value creation,
Toulouse, France. June 2016.
Cooper, R. (2019, February 25). Selected
Topics in Sustainable Business Leadership
[Powerpoint Presentation]. One Earth
Gladek, E., van Exter, P., Roemers, G.,
Schlueter, L., de Winter, J., Galle, N. &
Dufourmont, J. (2018). Circular Rotterdam:
Opportunities for new jobs in a zero waste
economy. Research Consortium by:
Metabolic, Circle Economy, Blue City, Spring
Associates.

•
•
•
•
•
•
•
•
•
•
•
•
•

Environmental
Impact

•
•
•
•
•

•
•
•
•
•
•

Minimised and optimised exploitation of raw materials, while
delivering more value from fewer materials
Reduced import dependence on natural resources
Efficient use of all resources
% Renewable Material Use
% Recycled Material Used
Waste generated per capita
% Solid Material Applied to High-/Low-Value Re-Use
% Scarce Materials Recovered at High Value
% High Impact Materials Recovered at High Value
% Potentially toxic material flows
% Supply Renewable Energy
% of material flow that is saved
Materials flows that decrease as a result of implementing an
intervention (ex. Reduction of raw materials or decrease in C02
emissions)
recycled material used product value after period X
times of reuse of resource
separability of resources
products leased
Degradation adjusted net value (NVA)
o Annual monetary benefit of ecosystem services, eg. From
biodiversity and soils
o Annual degradation
o Overall remaining stock
Minimised overall energy and water use
Reduced ecological footprint
Non-renewable resources replaced with renewable ones within
sustainable levels of supply
Increased share of recyclable and recycled materials that can replace
the use of virgin materials
Sustainably sourced raw materials
Reduced emissions throughout the full material cycle through the use
of less raw material and sustainable sourcing

Ellen McArthur Foundation (EMF). (2015).
Growth Within: A circular Economy Vision
for a Competitive Europe.
Gladek, E. (2017). The Seven Pillars of the
Circular Economy. Metabolic.
Joyce, A. & Paquin, R. (2016). The triple
layered business model canvas: A tool to
design more sustainable business models.
Journal of Cleaner Production. V: 135, 14741486.

•
•
•
•
•
•

•
•
•
•
•
•
•
•
•
•
•

•
•
•
•
•
•

Less pollution through clean material cycles
Build-up of waste minimised
Incineration and landfill limited to a minimum
Reclaim, retain and restore health of ecosystems
Dissipative losses of valuable resources minimised
Identification of environmental value proposition; definition of
reference system and assessment of environmental impacts; verifying
the environmental value propositions
Materials; waste
Energy
Water
Air; emissions
Built-form
Transport
Does it lead to any transportation savings for handling the current
clothing stock?
Does it lead to more efficient or less cleaning for the current clothing
stock?
Does it lead to any other efficiency/savings (e.g. ironing, tumble
drying) not yet captured for current clothing stocks?
Does it lead to negative rebound effects (e.g. consuming more) or
positive ones (e.g. from fast to slow fashion)?
Are there any unintended consequences by upcycling the value of
waste (e.g., where textiles are used as a low-cost filler what is likely
replacement if we can divert textile waste)?
C02 Intensity
embedded water use; land use; embedded energy use; embedded
C02 emissions
Raw Materials usage with High Risk for Impact on Biodiversity
Reduced virgin material and energy input
Virgin inputs are predominantly/to the extent possible from
productive ecosystems
Reduced waste and emissions

Manninen, K., Koskela, S., Antikainen, R.,
Bocken, N., Dahlbo, H. & Aminoff, A. (2017).
Do circular economy business models
capture intended environmental value
propositions. Journal of Cleaner Production,
171(10), 413-422.
Daunoriene, A., Draksaite, A., Snieska, V. &
Valodkiene, G. (2015). Evaluating
Sustainability of Sharing Economy Business
Models. Procedia, Social and Behavioural
Sciences, V213, 836-841.
Bocken, N. Miller, K. & Evans, S. (2016).
Assessing the environmental impact of new
circular business models. Conference “New
Business Models” - Exploring a Changing
view on organizing value creation,
Toulouse, France. June 2016.
Korhonen, J., Honkasalo, A. & Seppälä, J.
(2018). Circular Economy: The concept and
its limitations. Ecological Economics, V:143,
Issue C, 31-46.

•
•

Economic
Potential

•
•
•
•
•

•
•
•
•
•
•
•
•
•
•
•
•
•
•

Resources in production-consumption systems are used many times,
not only once
Renewables are C02 neutral fuels and their waste ae nutrients that
can be used by nature
GDP generated per unit of net virgin finite material input
Change in GDP
Total cost of externalities and opportunity lost
o Cost of land, air, water and noise pollution
Key Partners - cooperative networks; types of collaboration
Key Resources - better-performing materials; regeneration and
restoring of natural capital; virtualization of materials; retrieved
resources (products, components, materials)
Key Activities - optimizing performance; product design; lobbying,
remanufacturing/recycling; technology exchange
Cost Structure - evaluation criteria; value of incentives for customers;
guidelines to account the costs of material flow
Value Proposition - PSS; circular product; virtual service; incentives for
customers in take-back system
Customer Relationships - produce on order; customer vote (design);
social marketing strategies and relationships with community partners
Distribution Channels - virtualization
Customer Segments - customer types
Revenue Streams - input-based; availability-based; usage-based;
performance-based; value of retrieved resources
Marketable Eco-Innovations
Marketing innovations
Take-back system management; channels; customer relations
Adoption Factors (internal & external) - organizational capabilities;
PESTLE factors
Unique value proposition/unfair advantage
Financial sustainability
Design to meet a need, and explain clearly how to use and dispose.
Why? A product which clearly meets a need is less likely to be
disposed of prematurely

Ellen McArthur Foundation (EMF). (2015).
Growth Within: A circular Economy Vision
for a Competitive Europe.
Lewandowski, M. (2016). Designing the
Business Models for Circular Economy,
Towards the Conceptual Framework.
Sustainability, 8(43).
Joyce, A. & Paquin, R. (2016). The triple
layered business model canvas: A tool to
design more sustainable business models.
Journal of Cleaner Production. V: 135, 14741486.
National Zero Waste Council. (n.d.). Design
Principles for Waste Prevention and
Systems-Thinking: Checklist.
Daunoriene, A., Draksaite, A., Snieska, V. &
Valodkiene, G. (2015). Evaluating
Sustainability of Sharing Economy Business
Models. Procedia, Social and Behavioural
Sciences, V213, 836-841.
Bocken, N. Miller, K. & Evans, S. (2016).
Assessing the environmental impact of new
circular business models. Conference “New
Business Models” - Exploring a Changing

•
•
•
•
•
•
•
•

•

•
•
•
•
•
•
•

•
•
•
•
•
•

Distribution
What is the effect of multiple co-existing business models?
What is required for other companies to follow – is that considered in
this new business model?
Market differentiation
Customer value
New revenue
Mitigation of business risk
Economic feasibility (involves the amount of resources that would be
necessary to implement an intervention versus the perceived direct or
indirect benefits)
Net benefits minus investment costs – annual benefits/annual costs
(depreciated over 10 years)
o Investment costs; operational costs
o Operational savings; added value in supply chain
Synergy with existing business models
direct financial value through recovery of materials and assets
top line growth through new business models
percentage of revenues from repairs; reused parts; refurbished
products
revenue from second-hand products
technical lifetime value of by-products
business model validity for circular economy: turnover possibility,
margins, capital intensiveness, implementation time, dependence on
supplier, possible usage of recycled materials, usage of unsustainable
materials, benefits from additive manufacturing, percentage of
lifecycle, product oriented, and service oriented
Reduced raw material and energy costs
The value in resources is used many times, not only once
The use of costly scarce resources is minimized
Reduced costs that arise from environmental legislation, taxes and
insurance
Image, responsible and green market potential
Value leaks and losses are reduced

view on organizing value creation,
Toulouse, France. June 2016.
Cooper, R. (2019, February 25). Selected
Topics in Sustainable Business Leadership
[Powerpoint Presentation]. One Earth
Gladek, E., van Exter, P., Roemers, G.,
Schlueter, L., de Winter, J., Galle, N. &
Dufourmont, J. (2018). Circular Rotterdam:
Opportunities for new jobs in a zero waste
economy. Research Consortium by:
Metabolic, Circle Economy, Blue City, Spring
Associates.
Korhonen, J., Honkasalo, A. & Seppälä, J.
(2018). Circular Economy: The concept and
its limitations. Ecological Economics, V:143,
Issue C, 31-46.

Social /
Community
Impact

•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•

•
•
•

•
•

Reduced waste management costs
Reduced emissions control costs
Reduced costs from environmental legislation, taxation and insurance
New markets are found for the value in resources
New responsible business image attracts investment
Networking / support from the demand network
Financial return
Costs of implementation
Toxic substances in food systems
Congestion
Health impacts
Societal costs vs societal benefits
Labour and welfare
Social equity
Health equity
Community development
Social support
Human rights
Labor rights
Social responsibility; social justice
Does it lead to radical changes for stores and employees? What are
the impacts on those stakeholders and others? Who are the potential
winners/losers?
What is the impact on society of this innovation?
Foster social cohesion
Job creation
o Jobs for high vs low educated people
o Potential for job creation/job loss
Social feasibility (considers how many people's’ minds need to be
changed and how resistant they are to change)
Co-creation of value (High quality interactions that enable an
individual customer to co-create unique experiences with the
company)

Lewandowski, M. (2016). Designing the
Business Models for Circular Economy,
Towards the Conceptual Framework.
Sustainability, 8(43).
Gladek, E. (2017). The Seven Pillars of the
Circular Economy. Metabolic.
Joyce, A. & Paquin, R. (2016). The triple
layered business model canvas: A tool to
design more sustainable business models.
Journal of Cleaner Production. V: 135, 14741486.
Daunoriene, A., Draksaite, A., Snieska, V. &
Valodkiene, G. (2015). Evaluating
Sustainability of Sharing Economy Business
Models. Procedia, Social and Behavioural
Sciences, V213, 836-841.
Prahalad, C. K. & Ramaswamy, V. (2004).
Co-creation Experiences: The next practice
in value creation. Journal of Interactive
Marketing. 18(3), p. 5-14.

o

•
•
•
•

Internal
Organizational
Adoption
Factors &
Barriers

•
•
•
•
•
•
•
•

•
•

Dialog - dynamic engagement between customers and
company representatives
o Access - information and communications technology
o Risk-benefit - consumers are increasingly aware and have the
ability to assess risk-benefit
o Transparency - companies release information and the
potential for co-creation of experiences and value
New employment opportunities through new uses of the value
embedded in resources
Increased sense of community, cooperation and participation through
the sharing economy
User groups share the function and service of a physical product
instead of individuals owning and consuming the physical product
Social Canvas: local communities; governance; employees; social
value; societal culture; scale of outreach; end-user; social
impacts/benefits

Preparation; Initiation; Ideation; Integration; Implementation
Organizational Effectiveness & efficiency
Drivers of Productivity
Purpose; problem; solution
Identification of improvement proposals
Organizational domain that emphasizes internal practices and
discourses
Resource allocation; accounting resource management
Practical feasibility (includes the number of people that would need to
be mobilized, distance that would need to be traveled, and any other
physical limitations which exist)
Technical feasibility (involves the available technologies or knowledge
which can enable the implementation of an intervention)
Competitive advantage
o Customer loyalty

Bocken, N. Miller, K. & Evans, S. (2016).
Assessing the environmental impact of new
circular business models. Conference “New
Business Models” - Exploring a Changing
view on organizing value creation,
Toulouse, France. June 2016.
Gladek, E., van Exter, P., Roemers, G.,
Schlueter, L., de Winter, J., Galle, N. &
Dufourmont, J. (2018). Circular Rotterdam:
Opportunities for new jobs in a zero waste
economy. Research Consortium by:
Metabolic, Circle Economy, Blue City, Spring
Associates.
Korhonen, J., Honkasalo, A. & Seppälä, J.
(2018). Circular Economy: The concept and
its limitations. Ecological Economics, V:143,
Issue C, 31-46.
Lewandowski, M. (2016). Designing the
Business Models for Circular Economy,
Towards the Conceptual Framework.
Sustainability, 8(43).
Joyce, A. & Paquin, R. (2016). The triple
layered business model canvas: A tool to
design more sustainable business models.
Journal of Cleaner Production. V: 135, 14741486.
Daunoriene, A., Draksaite, A., Snieska, V. &
Valodkiene, G. (2015). Evaluating
Sustainability of Sharing Economy Business

•
•

•
•

Risk management
Life-cycle Canvas: Supplies & outsourcing; production; materials;
functional value; end-of-life; distribution; use-phase; environmental
impacts/benefits
Corporate social responsibility motivation
Company culture and team commitment

Models. Procedia, Social and Behavioural
Sciences, V213, 836-841.
Gladek, E., van Exter, P., Roemers, G.,
Schlueter, L., de Winter, J., Galle, N. &
Dufourmont, J. (2018). Circular Rotterdam:
Opportunities for new jobs in a zero waste
economy. Research Consortium by:
Metabolic, Circle Economy, Blue City, Spring
Associates.
Vaananen, A. (2018). Challenges and drivers
for circular economy implementation
during buildings’ middle-of-life phase.
Master’s esis a eenranta ni ersit of
Technology.

External
Contextual
Adoption
Factors &
Barriers

•
•
•
•
•
•
•
•
•
•
•

Link to vision/goals/system context (high-level priorities/principles)
Barriers of sustainable development
The roles of suppliers and stakeholders
Positive and Negative Externalities
Business Ecosystem Level (trends & drivers; Stakeholder involvement)
Identification of stakeholders and their role
Wealth
Infrastructure
Consumption and use trends
Climate change
the formal and informal processes; systems; structures; and
relationships actively support the capacity of current and future
generations to create healthy and liveable communities

Mattos, C. A. & Albuquerque, T. L. M.
(2018). Enabling Factors and Strategies for
the Transition Toward a Circular Economy.
Sustainability, V:10, 1-18.
Lewandowski, M. (2016). Designing the
Business Models for Circular Economy,
Towards the Conceptual Framework.
Sustainability, 8(43).
Joyce, A. & Paquin, R. (2016). The triple
layered business model canvas: A tool to
design more sustainable business models.
Journal of Cleaner Production. V: 135, 14741486.
Daunoriene, A., Draksaite, A., Snieska, V. &
Valodkiene, G. (2015). Evaluating

•
•
•
•
•
•
•
•
•
•
•
•
•
•

•
•

cultural context
human adaptation
technological innovation
Does it have the ability to reverse trends of clothing/item
“overconsumption”?
Political feasibility (includes the legal and legislative barriers or
incentives which may hinder or promote implementation)
Available technology
Geographic dispersion
Concept of CE can be conceptualized differently
Lack of clear business case for CE
CE can challenge and destroy the usefulness of existing networks,
business models and capabilities
Temporal paradoxes: tendency to seek short-term impact reduction
over long-term goals
Risk that social dimension will be ignores in CE model
Lack of regulatory and public support
Unfavourable tax regulation, lack of CE encouraging policies, multilevel governance, conflict of interests within companies, lack of
financial support by government
Low public awareness, low consumer and producer awareness,
consumer behaviour, customer irrationality
Prevailing assumptions and mindset, path dependency

Sustainability of Sharing Economy Business
Models. Procedia, Social and Behavioural
Sciences, V213, 836-841.
Bocken, N. Miller, K. & Evans, S. (2016).
Assessing the environmental impact of new
circular business models. Conference “New
Business Models” - Exploring a Changing
view on organizing value creation,
Toulouse, France. June 2016.
Gladek, E., van Exter, P., Roemers, G.,
Schlueter, L., de Winter, J., Galle, N. &
Dufourmont, J. (2018). Circular Rotterdam:
Opportunities for new jobs in a zero waste
economy. Research Consortium by:
Metabolic, Circle Economy, Blue City, Spring
Associates.
Vaananen, A. (2018). Challenges and drivers
for circular economy implementation
during buildings’ middle-of-life phase.
Master’s esis a eenranta ni ersit of
Technology.
Mattos, C. A. & Albuquerque, T. L. M.
(2018). Enabling Factors and Strategies for
the Transition Toward a Circular Economy.
Sustainability, V:10, 1-18.

Appendix C: List of Plastic Related Innovations from DA #2
No.

1

Details

Loop
https://loopstore.com/

Material(s)
Involved

Distribution
Channels /
Customer
Segments

Plastic

B2C

Focussed on
Location: New York, USA & reduction of
Paris, FR
plastic
packaging for
Key Partnerships: UPS,
household
Haagen Dazs, Pantene, Tide, goods & food
Crest, Clorox, Oral B,
items
Gillette, Dove, Axe, Degree,
the body shop and
Hellman's, among others.

Value Proposition & Circularity

Loop is a new innovative business partnered
with some of the largest consumer goods
The program is
corporations in the world and aims to reduce
driven by re-use plastic consumption globally. A brief
to force a
summary of the business model is provided
reduction in the below. The idea is that the manufacturer
consumption of takes responsibility and ownership of the
plastic materials. packaging, which is designed to be durable
and can go between business and consumer
up to 100 times before being recycled.

Evaluation Notes

Level of circularity is good
as packaging can be reused
up to 100 times, made out
of a reusable material.
Sustainability is unclear.
Transportation is likely
based on fossil fuels, but
could improve with EV’s.
Will produce less waste
because of the reuse.
Business feasibility is high
as the partners are large
corporations who already
have established and
robust business models.
Success will depend on
adoption from consumers.

Scale: Medium-scale 2019
Pilot Program as
partnership with several
large corporations - Several
thousand consumers and
>300 products
Date Initiated: May 2019
Revenue Stream: N/A
2

The Restart Project
https://therestartproject.or
g/restarters/
Mentioned in the GreenBiz
report
Location: London, UK

Plastics and
Electronics
All types of
devices from
tablets to
toasters, from
iPhones to

C2C/ Registered We run regular Restart Parties where people
Charity
teach each other how to repair their broken
and slow devices. We work with schools and
Consumers bring organisations to help them value and use
their devices to their electronics for longer. And we use the
the Restart
data and stories we collect to help demand
Parties where
better, more sustainable electronics for all.
volunteers
The Restart Project was born in 2013 out of
provide their

Allows consumers to
extend the life of their
devices, potentially reusing
parts. Once a product is
beyond repairability it will
still be disposed of, or
properly recycled, based
on the consumer’s
decision.

headphones.
Key Partnerships:

expertise in
electronic
repair.

Scale: small-medium scale,
based in London but
working on national and
international partnerships
Date Initiated: 2013
Revenue Stream: Charity

3

Coreorient - LIITERI
Program
https://liiteri.net/
Location: Five locations in

our frustration with the throwaway,
consumerist model of electronics that we’ve
been sold, and the growing mountain of ewaste that it’s leaving behind. By bringing
people together to share skills and gain the
confidence to open up their stuff, we give
people a hands-on way of making a
difference, as well as a way to talk about the
wider issue of what kind of products we
want.
The Restart Project had a very successful
2017, thanks to the growth of the team, the
steady support from the Shuttleworth
Foundation and our core of dedicated
volunteers in London. We spent much of the
year working on international cooperation,
facilitating the creation of the Open Repair
Alliance and hosting the world’s first global
Fixfest, a gathering of community repair
activists.

Plastics/ WEEE
/ Metals
The focus of
Liiteri is a
sharing

B2C
Liiteri is a
sharing program
for specialized
cleaning

The initial production of
the devices is not changed
which likely involves
unsustainable processing.
Reduces the need to
purchase new items.
Volunteer-run charity
model is not particularly
financially viable;
depending on the sources
of funding and
partnerships they get. If
there was a cost to
participate and/or they
achieved consistent
funding, they could pay
staff with repair expertise
instead of relying on
volunteers.

We made long-overdue updates to our
Fixometer software, co-developed and
launched “beta” enrichment materials for
schools, and undertook research on the
behaviour change impacts of repair events
(together with Nottingham Trent University)
and expanded our mapping of commercial
repair in London (with funding from the
North London Waste Authority and support
by digital coop Outlandish).

Success is also based on
consumer participation
and having volunteers with
the right expertise. System
factors involve the right to
repair movement and
having companies design
products so that they are
easier to repair.

Liiteri aims to reduce consumption of
materials by allowing consumers to have
24/7 access to a sharing facility for expensive
household tools like saws, cordless drills,
Yes but
steam cleaners and other power tools, which
are expensive for consumers to own with

Level of circularity is low as
the items still only have
one life-cycle.

much more use during the lifecycle.
As consumers can share
these items, using only

Finland, primarily in the
Helsinki area
Key Partnerships:
University of Helsinki, SERkierratys, Metro Suutarit &
HSY among others.

platform to
avoid
numerous
consumers
requiring
household
tools or small
appliances

equipment,
steam cleaners,
wet/dry
vacuum, and
power hand
tools

Scale: Small scale grass
roots program
Date Initiated: Initial
prototypes and pilot
programs as far back as
2014 and the current
program in place launched
in 2018
Revenue Stream: Not
disclosed, revenue is
generated through a
monthly subscription plan
or pay-per-use system

4

Clark Park Party Box &
Mount Pleasant Dish Box

Plastics

The aim of
https://mtpleasantdishbox. these two
site123.me/
programs is to
reduce the use
&
of single use
disposable
https://clarkparkpartybox.w cutlery, plates
ordpress.com/
and cups for
small
Location: Greater
gatherings in

Not for Profit
The programs
are both free,
consumer
sharing
programs where
the items are
booked online
and picked up /
dropped off at a
central location

infrequent use.

when needed, it avoids
each individual consumer
The consumer gets the benefit of not needing purchasing their own and
to invest in the purchase of these expensive
reduces the impacts of
items that are not typically used on a
producing those items.
frequent basis.
The amount of plastic
Liiteri is able to maintain and keep an
reduced would be
inventory of the equipment and it helps to
dependent on the amount
reduce consumption of raw materials that
that is in each type of tool
would be used otherwise if all consumers
shared and would depend
owned one of the products.This creates a
on the number of
localized sharing economy model. Equipment consumers that would
is reserved online and consumers can pay a
have owned one of the
monthly fee for access to the equipment or
shared products.
pay as needed per use.
The scale of the impact
with respect to the overall
system is limited and
would require significant
scale to make a larger
impact on plastic waste
reduction through the
sharing economy.

The dish sharing services consist of boxes
with a large number of dishes, cups and
cutlery for events.

The level of circularity is
high as dishes that are well
cared for can last for many
loops and replace a
Consumers borrow the box of dishes for their significant number of
event by registering online, picking it up at a single use products often
central location, hosting their event, cleaning used for events.
the dishes and returning the entire box for
the next consumer to use.
The initiative is sustainable
through the community
This helps to prevent consumers from buying approach to having
additional place settings, which would be
consumer directly pick up

Vancouver Area

the community

Key Partnerships:
Vancouver Foundation &
City of Vancouver
Scale: Micro-scale, local,
sharing program

in the
community.
They are
sponsored by
the Vancouver
Foundation and
City of
Vancouver

used infrequently and removes the barrier of
more costly event rental services.
The overall goal is to facilitate the reduction
in use of single use plastic products in the
community.

and return the packages,
rather than having a
delivery model. As far as
social impact the scale is
extremely small, but is
accessible due to the
program being a non-profit
free program in the
community.

Date Initiated: Not listed
As far as business potential
there is limited potential
to transition this into a
scalable business
enterprise and success
would likely be reliant on
significant partners and
sponsors.

Revenue Stream: Free
Program with sponsorships
from Vancouver Foundation
small neighbourhood grants
& City of Vancouver

5

RePack
https://www.originalrepack
.com/
Location: Helsinki,
Hamburg, Amsterdam &
Salt Lake City
Key Partnerships:
Partnered with over 40 ecommerce retailers
Scale: International
operations
Date Initiated: Founded in
2011
Revenue Stream: Revenue

Plastics &
Paper
RePack aims to
reduce packing
material
consumption
associated with
e-commerce
retail
transactions.

B2B / B2C
RePack provides
existing ecommerce
retailers with a
tool to allow
consumers to
select a more
sustainable
option at
checkout of a reusable package
for delivery of
products in the
mail.

Through the use of a more reusable packing
material for online purchases RePack reduces
the amount of single use plastic wrapping,
boxes and paper products associated with
online retail transactions.
The consumer selects “RePack” at checkout
for a small fee and returns the package back
into the supply chain. RePack adds about 20
cycles for their packaging prior to being
upcycled once the packaging can’t be used
further.
Consumers are given discounts for loyalty
and selecting RePack as an option, which
builds further consumer sales and covers
additional operating costs for the retailer.
The figure below provides explanation of the
cycle.

Circularity introduces
packaging that can be
cycled up to 20 times,
which is a significant
improvement to nearly all
shipping packaging, which
are typically used once and
recycled or disposed.
Sustainability and GHG
emissions may be a
concern with the need to
re-collect or send the
packaging back to the
retailer or distribution
centre, which adds to the
overall transport impact of
e-commerce.
Business success and
feasibility seems strong

is driven by partnerships
with existing online retailers
as a business to business
model. Revenue figures are
not posted publicly.

6

Finland Re-use Centres
https://www.weforum.org/
agenda/2018/11/finlandhas-giant-supermarketsthat-only-stock-secondhand-goods/

with high potential to scale
internationally through ecommerce retailers and by
having strong
partnerships.

Plastic, Textiles
& Other

Not for Profit

The goal of the
The
organization is
Kierrätyskeskus to provide
re-use centres consumers with
are second
an alternative to
hand
single-use
https://www.kierratyskesku supermarkets
consumption
s.fi/in_english/reuse_centre that provide
culture. Items in
furniture,
stores are
clothes, toys,
donated by the
Location: Helsinki, Finland
books, sports
public or
equipment and corporations
Key Partnerships: Local
cooking ware
and sold for
corporations and members
reasonable
of community that support
prices to help
program
cover operating
costs.
Scale: Seven locations and
an online nationwide store
Date Initiated: Not listed
Revenue Stream: Not for
profit organization.
Revenue is used to cover
operating costs and provide
environmental education

The Kierrätyskeskus organization as a whole
is a non-profit aiming to reduce waste
generated by the current single use culture.
They aim to enable consumers to donate
goods that can still be used and extend
product life cycles.
The initiative also engages in environmental
education and consulting for over 60,000
youth, adults, and educators annually.
The program is a social enterprise offering
employment opportunities of long-term
unemployed, disabled, students of finnish
language, trainees and people completing
community service.

resources.
Repair Cafe
7

Plastic, Textiles
& Other

Not for Profit /
C2C

The program
provides
consumers the
tools,
knowledge and
instruction to
help repair
common
household
items like;
electrical
appliances,
clothing,
furniture,
crockery,
houseware,
bicycles etc.

The goal of the
organization is
to provide
consumers with
alternative to
disposal of
broken or
damaged items.

Plastic

B2C

https://repaircafe.org/en/
Location: International
Foundation started in
Amsterdam, Netherlands
Key Partnerships: MAIF,
SOS acccessoire,
sunglassfix, ifixit Eu,
wecycle, Conrad, Manuall,
Parts NL, Canwb, 190cc,
fiyo, replace direct, VAUDE,
DISRELEC, QuickParts
Scale: 1500 repair cafes
worldwide
Date Initiated: Foundation
started March 2010

Revenue is
generated by
voluntary
donations to
fund the
organizers of
repair cafe
meetups.

Repair Cafés are free meeting places
intended to allow consumers to bring items
for repair extending the product life cycle.
Repair cafes are organized to provide tools
and materials to consumers make repairs to
their item of clothes, furniture, electrical
appliances, bicycles, crockery, appliances,
toys, etcetera. The repair cafes also include
expert volunteers, with repair skills in all
kinds of fields.
The goal of the program is that items are
used for longer and prevents disposal of
items to landfill. This reducing the amount of
raw materials extracted for manufacturing of
replacement items and reduced CO2
emissions from typical recycling programs.

Revenue Stream: Not for
profit mainly funded by
Dutch subsidies originally
and now operates on
voluntary donations.
8

Splosh
https://www.splosh.com/
Location: Hay on Wye,
Wales
Key Partnerships: NA

The initiative
reduces plastic
waste by
offering
cleaning
product bottles
designed to be

The business is based around pouches of
concentrated cleaning solution sent to
This is a business consumers that reduces environmental
to consumer
impact in numerous ways.
model in which
consumers
The product is mixed at the household with
purchase
tap water reducing shipping weight and size
products and
and thus CO2 emission in the supply chain.
refill packs.

Scale: Online initiative
available in the UK
Date Initiated: Launched in
2015
Revenue Stream: Revenue
stream consists of product
sales of bottles and cleaning
concentrate refills
9

Soda Stream

recharged with
new
concentrate
cleaning
products that
are shipped to
your door.

Plastic & Metal

https://www.sodastream.ca Sodastream
/en/
aims to allow
consumers to
Location: Headquarters in
reduce their
Israel
consumption
of single use
Key Partnerships: Parent
plastic bottles
company is PepsiCo
and aluminum
cans by
Scale: Large Multinational
creating
corporation
sparkling water
and soda
Date Initiated: Overall
beverages in
company originally founded the consumer's
in 1903, launched in Canada own home.
in 2015

From using
concentrated
cleaning
solutions in
shipment, plastic
waste in
cleaning
products is
reduced by as
much as 90%
B2C
Business model
is business to
consumer
through the
sales of products
that allow
consumers to
reduce plastic
waste for soda
and sparkling
water,

The pouches are returned when a refill is
ordered and they are reprocessed into other
materials or products.
The amount of plastic and energy involved in
normal cleaning product packaging and sales
is reduced significantly by refilling rather than
recycling plastics.

In America alone consumers dispose of
nearly 130 billion bottles and cans annually
and 340 billion bottles and cans are not
recycled each year worldwide.
By having consumers be able to save costs on
sodas and sparkling beverages by using
returnable gas cannisters and flavour
concentrates there is an environmental
benefit and an economic benefit from the
view of the consumer.
According to analysis by Carbon Trust,
Sodastream is 75% less GHG emission
intensive than generic colas sold in plastic
PET bottles.

Revenue Stream: Revenue
driven by product sales.
>400 million in 2015.
10

Mio
https://www.makeitmio.co
m/

Plastics
Mio provides
consumers a

B2C
Mio’s business
model is a

The small 47 millilitre package translates into
24 traditional 236 milliliter beverages, which
allows for a reduction in plastic waste for
consumers.

way to reduce
the
consumption
of single use
plastics
common with
most flavoured
drinks for sale.

business to
consumer model
aimed around
product sales in
Peurto Rico,
Canada and the
US.

Smile Plastics

Plastics

B2C

https://smile-plastics.com/

Smile Plastics is
an online
retailer that
sells custom
sheets of
recycling
plastics that
have an
aesthetic that
can be used for
artistic
purposes or
home design
applications.

Smile Plastics is
a material
design and
manufacturing
firm specializing
in handcrafted
panels made
from waste
plastic materials.

Plastics / Paper

B2B

Location: Various grocery
and retail locations across
NA
Key Partnerships: Kraft
Foods

There are some challenges in understanding
if the majority of consumers use the liquid
flavouring in plastic bottled water rather than
re-usable bottles or glassware. Overall the
business does not market as much towards
the environmental benefit and more towards
the cost savings to the consumer.

Scale: North America
Date Initiated: 2011
Revenue Stream: Not
publicly listed
11

Location: Online Retail
Key Partnerships: NA
Scale: Small-scale start up
Date Initiated: not listed
Revenue Stream: not listed

12

Cup Club
https://cupclub.com/
Location: Online tech
Key Partnerships: NA

Cup Club is a
service that
uses RFID
integrated
reusable cups

Cup Club takes a
B2B service
business model,
by creating
solutions that

The mission of Smile Plastics is to change
people's perceptions around waste materials
via innovative applications. By using art and
technology they are able to repurpose waste
plastic material into a new functional item.
Pieces are designed on a pilot scale and the
overall materials are available to others for
purchase in large sheets to be repurposed
into furniture, countertops, electronic goods,
blinds, and dining ware.

Cup Club implements reusable cup services
into existing businesses and has shown to
reduce cup waste by 40%, reduce GHG
emissions by 50% and increase brand loyalty.
They deliver an original supply of cups, have
a set price per drink model, track cup assets

Scale: Start up
Date Initiated: Founded in
2015
Revenue Stream: $460,000
in funding from Feb 2019
seed round

for businesses
and
implements
software to
help manage
customer
loyalty and use
of the cup
program.

make it easier
for existing
business to
adopt reusable
cups.

with RFID and help to create cup “drop off”
zones that are collected and returned to the
original business.

The aim is to
reduce single
use plastic and
paper cups.
13

Cool Earth Products

Plastics

B2C

https://www.coolearthprod
ucts.com/

Cool Earth
Products has
designed their
main two
products “Care
Bags” and “Got
it” as reusable
mesh bags to
be an
alternative for
plastic bags
commonly
used at grocery
stores.

The business
model is based
on business to
consumer sales
of their two core
products, which
can be
purchased
online or in
many retailers
across Canada.

Location: Based in
Vancouver
Key Partnerships: NA
Scale: Small/Medium
Enterpise
Date Initiated: 1990’s
Revenue Stream: Business
to Consumer product sales

Cool earth products promotes the circular
economy by providing consumers with a
high-quality alternative to the typical plastic
produce and shopping bags found in grocery
stores and elsewhere in retail across the
country.

14

Drinkfill

Plastics

https://www.drinkfill.com/

Drinkfill is an
automated
Location: Vancouver Area
vending
machine for
Key Partnerships: NA
soda water,
juices, water,
Scale: Small/Medium
cold brew, iced
Enterprise
tea and
kombucha
Date Initiated: not listed
aimed to
provide
Revenue Stream: not listed. consumers
Revenue stream is based on with healthy
a pay per use model
alternatives
and the
capability to
access
beverages on
the go in their
own reusable
bottles.
15

Soapstand

Plastics

http://www.soapstand.com
/

Soapstand aims
to reduce the
senseless
waste in the
cleaning and
personal care
industry, by
offering
automated
refilling
stations for
various
cleaning

Location: Based in
Vancouver area
Key Partnerships:
Sapadilla, Live for
Tomorrow, The Soap
Dispensary
Scale: Small / Medium
enterprises

B2C
The business
model is an
automated
innovative
vending machine
with a pay per
use model.

B2C
The business
model is a
business to
consumer
model, where
consumers pay
per use of the
refill station.

Drinkfill is an innovative solution that can
reduce plastic waste associated with vending
machines that provide beverages on the go.
The program pushes consumers to have their
own container or bottle in order to use the
service, ultimately reducing the amount of
single use plastics.

Soapstand partners with existing cleaning
and personal care businesses to offer
products in a way that promotes refillable
containers over single use plastics.
The current business models consists of
establishing automated machines in both
grocery stores and apartment buildings to
provide consumers access to more
sustainable refill stations for existing
products.

products.
Date Initiated: not listed
Revenue Stream: Pay per
use business model, current
revenue is not listed
16

NADA
https://www.nadagrocery.c
om/
Location: Based in
Vancouver
Key Partnerships:
Scale: 1 Location in
Vancouver Area
Date Initiated: 2013

Plastics and
Other
NADA aims to
create a food
system that
allows
consumers to
get and pay for
only the food
that they need
with no extra
packaging or
waste in the
process.

Revenue Stream: Business
to Consumer through sales.
Revenue not posted.
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B2C
NADA is a
grocery store
located in
vancouver that
provides
consumers an
alternative to
the traditional
food system,
where they
bring their own
reusable
containers and
waste is limited
in the entire
process.

The Soap Dispensary

Plastics

B2C

https://www.thesoapdispe
nsary.com/

The Soap
Dispensary
aims to reduce
plastic waste
by offering an
alternative for
consumers
where they
bring their
empty
containers and

The business
model for The
Soap Dispensary
is based on sale
of products to
consumers
looking for
alternatives to
reduce single
use plastic.

Location: Vancouver area
Key Partnerships:
Soapstand
Scale: 1 Independent Shop
Date Initiated: Established

NADA sources the food supplies for their
market direct from farmer as much as
possible to promote local food systems and
reduce the amount of waste in the overall
supply chain.
The organization aims to support businesses
with a social or environmental mission and
businesses with women or minority-led
ownership.
Consumers simply bring their own fillable
containers and pay per weight on various
items available in the market.

The Soap Dispensary chooses suppliers that
are 65% locally owned and 80% of the soaps
offered are locally made. The business aims
to provide consumers that are looking to
engage in more low impact living an easier
way to access frequently used cleaning and
household products in a sustainable fashion.

2011
Revenue Stream: Not
Listed, revenue through
product sales
18

The Refillery

are able to
refill them with
premium soaps
and household
cleaners.
Plastics

https://refillery.co/

The Refillery
operates a
Location: One trailer in
trailer with
Chilliwack, BC
bulk goods
such as dish
Key Partnerships: Mt
soap,
Waddington’s Outdoor
dishwasher
Store in Chilliwack BC
powder, all
purpose
Scale: Small Scale
cleaners,
laundry
Date Initiated: Not Listed
detergent,
shampoo,
Revenue Stream: Not Listed conditioner
and other
household
goods.
19

B2C
The refillery is a
small scale retail
kiosk where
consumers can
bring their own
refillable
containers to fill
up on common
household items

Precious Plastics

Plastics

C2C

https://preciousplastic.com
/

Precious
Plastics sources
and share
knowledge and
projects to
improve plastic
recycling
around the
world

Precious plastic
is a consumer to
consumer
knowledge
sharing platform
aimed towards
reduction of
plastic waste
globally.

Location: Netherlands
Key Partnerships:
Scale: Large scale
community initiative
Date Initiated: 2013

The bulk containers used by the refillery are
returned to the original supplier and refilled
numerous times before being disposed,
reducing the plastic waste in a portion of the
supply chain with packaging and directly with
consumers reducing the amount of single use
plastics in household items.

Precious Plastic is a global community of
hundreds of people working towards a
solution to plastic pollution. Knowledge, tools
and techniques are shared online, for free.
Precious Plastic is a project trying to boost
plastic recycling worldwide. We try to do that
by providing tools and knowledge to people
around the world. The project has been
picked up by hundreds of people around the
world that built the machines and started
recycling plastic waste.

There is limited
information about the
logistics of the operation in
terms of shipping and the
supply chain as a whole.
The revenue information is
not posted so the business
feasibility or potential for
larger system impact is not
clear

Revenue Stream: Donations
20

Ocean Legacy

Plastics

https://oceanlegacy.ca/

Ocean Legacy
is a foundation
Location: Delta, BC
focussed on
the reduction
Key Partnerships: Harbour
of plastic waste
Chandler, Kingsley Trucking, in oceans
LUSH, Nuu-Chah-Nulth
Tribal Council, RR,
Resynergi, Samco, Surfrider
Foundation, BC Parks,
among others
Scale: Small/Medium
Enterprise
Date Initiated: Not Listed
Revenue Stream: Not for
profit foundation based on
donations
21

Check Sammy

Plastics and
Textiles

https://checksammy.com/
Location: serving Metro
Vancouver with plans to
grow
Key Partnerships:
Scale: current # of
members not stated; goal
to reach 25 mill members

Any unwanted
household
items and
possessions
which would
include textiles
and plastics.

C2C / B2C
As a not for
profit the
foundation is
mostly
consumer facing
or business
facing in terms
of partnerships
or donations,
but also
provides
resources for
community
groups to find
educational
materials,
collaboratively
map impacts
and plan events
C2C (B online
platform)

The Ocean Legacy Foundation uses user
interactive on-line ocean pollution hotspot
mapping, initiates and supports international
cleaning expeditions, provides research,
education and innovative technologies to
combat ocean plastic pollution. These tools
create a unique and world leading approach
to catalyze and strengthen a global network
that can remediate and manage some of the
most plastic polluted areas in the world.
The long term vision is to provide financial
and organizational support to communities
that do not have the necessary provisions to
develop their own sustainable waste
management strategies and infrastructure.

We all have unwanted items lying around
home, work or storage. Connect with locals
in your community and extend the life cycle
Users can post
of these items by gifting-cycling today.
free items, look CheckSammy addresses the real problem of
for free items, or excess consumer goods and growing landfills
donate their
through the implementation of technology
unwanted items platforms and programs for reuse of items no
in bulk. CS
longer needed or wanted, making it easy for
facilitates
people to give within their community.
delivery and
pick-up between CheckSammy is addressing a very real need
customers.
in our communities. Renters, home owners

by 2025

and apartment dwellers with a large amount
of unneeded or unwanted household items
can order a BIN or BAG (made of 100%
recycled material) for delivery, fill them up
(instead of the trash can) and conveniently
schedule a pick up …all for a low cost and big
value. Our Mission is to create a global online
community, connecting individuals to
consumer items, minimizing waste to landfill
and maximizing value.

Date Initiated: not stated
(fairly recently)
Revenue Stream:
customers pay for the
service

22

(re) zip
https://rezip.com/

Plastics

(re) zip aims to
reduce plastic
Location: Online Retailer
consumption
by creating
Key Partnerships: Blue
innovative
Avocado, TerraCycle
products that
are more
Scale: Small Enterprise
sustainable,
such as
Date Initiated: Not Listed
reusable
storage bags,
Revenue Stream: Not Listed shopping bags
and lunch
systems.

B2C
Products are
sold direct to
consumer
through online
retail.

(re) zip sells high quality durable PEVA bags
and containers that are meant to be re used
for long periods of time and are taken back at
the end of their life cycle and recycled.
One (re) zip baggy has the potential to
replace over 300 single use ziplock bags for
consumers.
The initiative is a certified B-Corp and is
committed to reusability in their product
design.

Appendix D: List of Plastic Related Innovations from DA #2
No.

Details

Material(s)
Involved

Distribution
Channels /
Customer
Segments

Value Proposition & Circularity

Evaluation Notes

1

ReTuna Mall

Textiles and
Others

C2B / B2C

Second-hand shopping mall was set-up by
Eskilstuna's local government in a
warehouse which used to house trucks for a
logistics company. The mall itself is spacious
and appealing, with art installations that
make it feel clean and inviting to consumers.
The shops inside it are run as businesses
rather than charities, and each pays a
combined charge of rent and business rates.
As well as "pre-loved" items for sale, there
are also many that have been upcycled.
These are unwanted items that have been
taken apart and turned into new objects. It's
right next to Eskilstuna's recycling centre,
which is also run by the municipality. A
steady stream of cars passes through it,
bringing cardboard, mattresses and other
typical unwanted household items. But
many of these cars go past the metal skips
and then head down a ramp to a road that
runs right next to the mall where locals drop
off their unwanted household things if there
is a possibility they can be resold or
upcycled. Any items that are unwanted by all
the shopkeepers go to the recycling centre
next door. Sales are slowly rising year-onyear.

Level of circularity depends
on how many times an item
is reused by different users.
This model fosters reuse and
upcycling/downcycling of
items to have at least one
more cycle of use, doubling
its life-time.

ReCloseted is an online resource aimed to

The circularity potential is

Circular Rotterdam report
and other news articles:
https://www.bbc.com/ne
ws/stories-47001188
Location: Eskilstuna,
Sweden
Key Partnerships:
Scale: ~700 visitors/day

ReTuna accepts
all types of
products and
materials
including
textiles and
clothing,
furniture, and
other tools and
household
goods.

Consumers come
to drop off
unwanted items
and can shop
from the
businesses within
the mall

Date Initiated: 2015
Revenue Stream: Rent
paid by the shops
Since opening, the mall
has sold £2.8m worth of
products

2

ReCloseted

Textiles

B2C & C2C

Sustainability factors are
reduced mostly as it diverts
waste and offsets the need
to make new items. Being
located near a drop off
centre can help to reduce
transportation of items.
Unsure if it is located near
public transit for customers
who just want to shop.
Business feasibility seems to
be doing well. It is a similar
model to a regular mall so
consumers are familiar with
it and do not have to
drastically change their
behaviour to participate.
There is also a large focus on
ensuring the mall is
aesthetically pleasing.

https://www.recloseted.c
om/
Location: Online
Educational Resource
Key Partnerships: NA
Scale: Online Community,
Blog, Podcast and
Handbook for more
sustainable fashion
practices

ReClosested is a
resource to
help educate
consumers,
consult with
fashion
industry
representatives
, provide
resources and
materials to
help reduce
textile waste.

This is a business
to consumer
model with
elements of
consumer to
consumer model
because of the
online community
built through the
blog posts and
podcast.

Textiles

B2C / Not for
Profit

help consumers reduce the amount of
textile waste and to educate about the
impacts of “dirty” fashion or fast fashion
trends.

based on informing
consumers of better
alternatives that exist in the
existing market.

It consists of a handbook that aims to help
consumers be more educated on the
environmental impacts of the fashion
industry and help to guide consumers to
more sustainable fashion trends.

Sustainability improvements
are based on educating and
improving consumer
behaviour to reduce
consumption and thus
reduce environmental
impact of textiles.
Business feasibility is limited
as this is a small scale
community based online
operation. There is limited
potential to scale, but
increase in consumer
engagement is a potential.

Date Initiated: August
2018
Revenue Stream: Not
posted
3

Marks and Spencer :
Schwopping

The schwopping program is run by Marks
and Spencer and Oxfam and is built to allow
The program is
consumers to place their old, unwanted
https://www.marksandspe an effort to
This is an initiative textile garments into a “schwop” box and
ncer.com/s/plan-areduce textile
run by an existing return at any Marks and Spencer location.
shwopping
waste and to
business that
raise funds for
facilitates
The items are resold, reused or recycled and
Location: Multinational
programs to
consumers that
proceeds go towards funding Oxfam
retailer based in London,
reduce poverty. want to reduce
programs to reduce poverty.
England
textile waste and
affect positive
Since 2008 the program has collected over
Key Partnerships: Oxfam social change.
28 million textile items and raised 19 million
Charitable Organization
GBP (33.6 million CAD) for vital Oxfam
programs.
Scale: Most M&S stores
with over 1400 locations
total

The degree of circularity is
unclear and would depend
on the ratio of clothing that
is resold, reused and
recycled. If resale or re-use
are on the higher end it
would improve circularity
over direct to recycle flow of
materials.
Sustainability performance
is strong by having retail
location drop off instead of
shipment or collection. This
allows shipments to be
streamlined into existing
supply chain. Social impact
is strong with support of

Date Initiated: Program
launched in 2008

charity through the
proceeds generated by the
program.

Revenue Stream: The
program generates
revenue for charitable
donations by re-selling,
reusing and recycling
textiles donated by
consumers

4

ForDays
https://fordays.com/
Location: Los Angeles
Key Partnerships: NA
Scale: Start Up

Business feasibility relies on
the continued sale and
operation of the retail
business. The program
operates at the end of the
product life-cycle and does
not necessarily reduce the
amount of textiles being
produced and consumed.
Textiles
ForDays is a
lifetime T-Shirt
membership
company
aiming to close
the loop on
textile waste.

Date Initiated: 2018

B2C
This is an online
startup offering
lifetime
membership on
clothing for
consumers that
are interested in
reducing textile
waste.

Revenue Stream: Revenue
not posted, consumers pay
38$ for the original
garment with a lifetime
membership to swap it at
any time for a $8 fee
5

Armoire

Textiles

https://www.armoire.style Armoire is a
/
clothing
subscription
Location: Online
service aimed

B2C

Consumers pay once per garment at a price
of $38 USD and have a lifetime membership
to swap it at any time for a price of $8 per
swap.
T-shirts that are swapped are recycled into
new products for other consumers.
The goal is to prevent problems with current
clothing donation programs where old
clothes donated to thrift stores that don’t
sell, still end up in landfills or in markets in
developing countries.

Armoire is a clothes sharing / subscription
service that allows members to swap clothes
as frequently as they desire, rather than
throwing away or donating unwanted items.

Consumers pay a
monthly
subscription fee
to be able to swap As a result textile waste is reduced by having

membership, based in
Seattle

at reducing
textile waste.

clothes as
frequently as they
want with free
shipping and
cleaning of items.

consumers return items back to Armoire,
which can be sent out to the next consumer.

Textiles

B2C

E-commerce
clothing
rental/subscript
ion service that
allows
consumers to
rent clothes
and either
purchase or
return at any
time

Consumers pay a
monthly
subscription fee
of $80 and can
purchase items as
wanted.

LeTote is a clothing rental / subscription
service that allows members to swap clothes
as frequently as they desire and rent them
prior to purchase.

Key Partnerships: NA
Scale: Start up/Online
platform
Date Initiated: 2017
Revenue Stream: $3
million in investor funding.
Revenue not posted.
Consumers subscribe at
$149 monthly and have
the option to buy and
keep items or swap at any
time
6

LeTote
https://www.letote.com/
Location: Online
membership, based in San
Francisco
Key Partnerships: NA
Scale: online retail /
startup no information on
number of users
Date Initiated: 2012
Revenue Stream:
Subscription based
revenue model. $65
milllion in investor funding

As a result textile waste is reduced by having
consumers with fewer returns and items
that are returned go back into the rental
inventory.

for startup
7

Vigga

Textiles

https://vigga.us/in-english

E-commerce
subscription
Location: Online
model based in
subscription model, based Denmark.
in Amsterdam.
Specifically
focussed on the
Key Partnerships:
high waste
Patagonia
market of
childrens
Scale: Online / Startup
clothes, that
are grown out
Date Initiated: Founded in of rapidly and
2014
contribute to
significant costs
Revenue Stream: Revenue for consumers
totals not posted. Revenue and textile
is driven by a subscription waste issues.
model.
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Thred Up
https://www.thredup.co
m/p/about

Textiles

Thred Up aims
to reduce
textile waste
Location: HQ in San
and the
Francisco
environmental
impacts
Key Partnerships: Existing associated with
clothing brands such as; J. production of
Crew, Ann Taylor, Banana new clothing by
Republic, BCBG, Lululemon being the
among others
worlds largest
re-sale
Scale: Medium Enterprise organization of
clothing with

B2C
Consumer pay a
subscription fee
for clothes that
are swapped as
their child grows.

The value proposition of Vigga is that
consumers or parents end up buying up to
300 pieces of clothing for the average child
before their 2nd birthday. This results in
significant costs to the consumer and
potential textile waste issues. By offering
higher end garments that consumers
wouldn’t typically invest in through a
subscription model the aim is to reduce
water consumption, cotton consumption,
CO2 emissions and prevent textile waste
going to landfill.
Clothes returned in the program are expertly
cleaned and prepared to go back into the
circular economy for other consumers.

B2C and C2C
Thred up is an
online based
marketplace for
sale and shopping
of high-quality
secondhand
clothing

By having a streamlined upcycle centre
network for distribution, Thred up has
reduced the impacts of clothing re-use and
sale to the extent posssible. This includes
resale of all types of clothing from designer
to affordable options
The initiative has also introduced a system
where a bag is sent to the consumers home
and unwanted clothing material that is
resold through the online marketplace is
sent to a distribution centre and finally sent
to a new customer.
ThredUP's new program UPcycle offers an
additional 15 percent in value if sellers select

There is minimal
transparency about the
extent of impacts associated
with the massive
distribution and logistics
associated with this
initiative.

Date Initiated: 2009

over 35,000
brands

payment in the form of a partner brand's gift
card. If a brand agrees to drive traffic to its
online thrift store and pay the 15 percent
bonus to sellers, it can drive sales to
returning customers without even touching
the used clothing. ThredUP manages apparel
intake, pricing, marketing, selling and
shipping

Revenue Stream: Revenue
is from online sales and
facilitating consumer to
consumer re-sale
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The Renewal Workshop

Textiles

https://renewalworkshop
.com/

The renewal
workshop is
focussed on
textile waste
reduction by
regaining value
in unwanted
garments

Location: Online
Key Partnerships:
Partnered with existing
brands like Prana, Ibex,
Pearl, North Face and
others
Scale: 25 Employees, small
to medium enterprise
Date Initiated: 2016

B2B and B2C

The Renewal System takes discarded apparel
and textiles and turns them into Renewed
The renewal
Apparel, upcycled materials or recycling
workshop
feedstock. Data is collected on everything
partners with
that flows through the system and is given
textile
back to our brand partners to help them
manufacturing
improve the production and design of future
companies to take products. It is a zero waste system that
unsellable
recovers the full value out of what has
merchandise,
already been created as a way of serving
repurpose it and
customers, partners and planet.
resell it to
Renewal system provides the apparel
consumers
industry a completely circular and
sustainable solution and we’re providing
customers a way to become zero waste
consumers.

Revenue Stream: Revenue
through direct to
consumer product sales
and fees to the original
manufacturer
10

Looptworks
Location: Based in
Portland Oregon
Key Partnerships:

Textiles
Looptworks
makes new
consumer
products from

B2B and B2C
Revenue is
generated by
selling new
products

The goal of looptworks is to move towards
zero waste by upcycling products to regain
value and continue another life in the
consumer market. An example is creating
wine cooler bags out of portions of used
Patagonia wetsuits and selling them to

Southwest, Patagonia,
Toyota, Microsoft, Alaska
Airlines, Vestas, WWF,
New Belgium Brewing
Scale: Medium Enterprise

textile
materials that
would
otherwise go to
landfill from
their business
partners.

manufactured out consumers.
of materials at the
end of their
They intercept and utilize the materials from
original life cycle. industry and transform them into new useful
products for sale to consumer.

Date Initiated: 2009
Revenue Stream:
Corporate partnerships for
materials and sale of
repurposed products to
consumers
11

Beyond Retro

Textiles

Location: London, England

Beyond retro
aims to reduce
textile waste in
numerous ways
through
Vintage
clothing.

Key Partnerships: Parent
company Bank and Vogue
Scale: SME

B2C

Beyond Retro sales include highly sought
after vintage clothes that have been reworked, repaired or restored.

This is a business
to consumer
model with direct They also have a clothing line called Beyond
sales online and in Retro Label which deconstructs and creates
retail locations.
new clothing from mix and matched vintage
materials.

Date Initiated: Founded in
2002

This business model helps to prevent
600,000 items of clothing from going to
landfill annually.

Revenue Stream: Direct
sales to consumer online
and retail. Revenue value
not listed.
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Yerdle Recommerce

Textiles

https://www.yerdlerecom
merce.com/

Yerdle provides
an accessible
online platform
for established
clothing brands

Location: HQ in California,
online business model

B2B / Consumer
Service
Yerdle facilitates
e-commerce for
other clothing
brands to sell

The company's "white label" service for
apparel retailers enables brands to develop
an online re-commerce marketplace under
their own names, without investing in a new
website and warehouse or straying from
their core competencies.

Key Partnerships: Eileen
Fisher, Patagonia and REI

to keep used
clothing in
circulation.

Scale: medium-sized
enterprise
Date Initiated: 2012
Revenue Stream: not
explicitly listed
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Gwynnie Bee

Textiles

https://closet.gwynniebee.
For one
com/
monthly fee,
Location: Online, available
customers can
to the US
browse, wear,
return (or buy)
Key Partnerships: Offers
clothing and
150+ brands
repeat.

reused clothing to The apparel brands encourage customers to
their customers return used goods in exchange for store
credit. Yerdle then repairs and refurbishes
those goods so that the apparel companies
can sell them again as refurbished under
their own brands in their own online stores
(all managed by Yerdle), complete with
warranties, customer service and return
policies. According to Yerdle Recommerce's
CEO Andy Ruben in a recent interview with
GreenBiz, "People aspire to certain products
and brands." But higher price points make
many products inaccessible to consumers,
particularly younger ones. "Buying used is a
great solve for that."
B2C

Gwynnie Bee is a service that offers
unlimited styles for women. Customers can
Gwynnie Bee is a
purchase items as often as they like, which
business to
get shipped their door. COnsumers can wear
consumer
the items as many times as they like before
business model
returning them, or for an extra cost can keep
that operates on a the items. Items that are returned are drymonthly
cleaned and put back into circulation.
subscription basis

Scale: Medium scale
online

Marketing is focused on never wearing the
same outfit twice, with new styles launched
weekly.

Date Initiated: 2011
(“over 7 years ago”)
Revenue Stream: Not
listed, charge $69/month
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Patagonia: Worn Wear

Textiles

B2C

https://wornwear.patagon
ia.com/shop/mens

This division of
patagonias

Worn Wear
operates through

Worn Wear is a set of tools to help our
customers partner with Patagonia to take
mutual responsibility to extend the life of
the products Patagonia makes and

Location: Online Store
Key Partnerships: Yerdle
Recommerce, iFixit
Scale: Large Scale
Date Initiated: Not Listed
Revenue Stream: Retail
sales to consumers
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Nudie Jeans
https://www.nudiejeans.
com/
Location: Based in
Gothenburg Sweden
Key Partnerships: Fair
wear foundation, Mistra
Future Fashion, Amnesty
International, Textile
Exchange among others
Scale: Medium scale
enterprise
Date Initiated: 2001
Revenue Stream: >50
million euros annually

online store is
dedicated to
previously
owned clothing
that is still in
good enough
condition to be
resold at a
discounted
value. The aim
is to extend the
life of textile
products.

direct sale of used
products to
consumers
interested in
having a “like”
new product at a
discounted price.

Textiles

B2C

The products are
brought in at
retails locations
and consumers
buying new goods
are given gift
credits in store.

customers purchase. The program provides
significant resources for responsible care,
repair, reuse and resale, and recycling at the
end of a garment’s life.
Worn Wear products are Patagonia items
that come from our closets and garages.
Some pieces have been used by customers
and others were collecting dust in our
distribution center – they are functionally
perfect, but may have a cosmetic flaw.
Putting these back into use avoids both the
landfill and the need to make new products.
All our products are backed by our Ironclad
Guarantee. Most items are cleaned using
CO2 which saves water and energy
compared to conventional methods.

Consumers can visit 19 different repair
shops worldwide and have their Nudie
Nudie jeans has This is a business
products repaired for free or if they don’t
taken steps to
to consumer
want to proceed with a repair, the store will
make repair of model with
purchase the jeans and offer 25% off a new
jeans
numerous
pair of denim. The used denim is re-sold in
purchased
avenues to reduce retail locations.
more simple in textile waste in
the hopes to
the product life
Nudie jeans also offers free at home repair
reduce textile
cycle.
kits and will send them to any customer.
and extending
the life cycle of
2900 re-used Nudie jeans were sold in 2018,
their products
55,173 pairs of jeans were repaired and
10,500 pairs of jeans were recycled as the
last option of the loop.

through retail sales
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Lena The Fashion Library
https://www.lenalibrary.com/
Location: Amsterdam,
Netherlands
Key Partnerships: Impact
Hub Amsterdam

Textiles
Lena offers
monthly
subscriptions to
buy sustainably
sourced
clothing at an
affordable price
for consumers

B2C
Consumers are
engaged in a
subscription
based model to
borrow
sustainable
clothing

Scale: Startup

The idea is that consumers can afford
clothing that is more sustainably sourced
and higher quality at an affordable price
point through a subscription service,
generally reducing the amount of textile
waste associated with fast fashion.
The Lena initiative is a store that offers
existing clothing brands, and has plans to
continue partnering with existing retailers to
implement a rental/borrow system for a
wider market in Amsterdam.

Date Initiated: 2014
Revenue Stream: 100,000
per year in 2015, recent
revenue not listed
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Revivify

Textiles

B2C

http://www.re-vivify.com/

Revivify is a
textile focussed
initiative aimed
towards
collection of
unwanted
textile
materials from
consumers for
reuse before
they are
disposed to
landfill

This is a business
to consumer
model, where
consumers
dispose of their
unwanted textiles
without cost at
their own building
and the initiative
aims to recover
costs through the
textile materials
recovered.

Location: Based in
Vancouver
Key Partnerships: Big
Brothers of Greater
Vancouver as a charity
partner
Scale: Small Scale
Date Initiated: Not Listed
Revenue Stream: Socially
and Environmentally

Revivify focuses on providing consumers
residing in high-rise residential areas to have
access to textile recycling bins within their
building. The rationale is that clothing
donation bins in high density urban areas are
few and far apart and as a result a significant
portion of textiles from these consumers
ends up being disposed of to landfill.
Revivify works with strata councils, property
management companies and property
developers to provide a textile recycling
program that allows residents to easily
recycle clothing, linen and shoes. This is a
achieved by having an additional bin for
textile materials in addition to garbage,
recycling and compost that is picked up with
other bin removal on a schedule determined

conscious for profit
company
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Stuffstr

by the volume of textiles.
Textiles and
Other

http://www.stuffstr.com/
Location: Founded in
Seattle
Key Partnerships: N/A
Scale: Small start-up, but
has potential to scale due
to tech model
Date Initiated: 2014
Revenue Stream: Not
publicly listed

Offers
consumers an
opportunity to
buy back used
household
items with an
initial focus on
clothing and
apparel

B2C

Stuffstr boosts re-use of apparel by giving it
a second life. The service offers consumers a
low hassle solution for getting rid of unused
stuff, with a financial incentive. The concept
increases awareness for the value of unused
clothing and also encourages consumers to
sell back items they no longer need or want
so they can be circulated.

Stuffstr is a
business to
consumer
endeavor that
engages
consumers
through the use of
an app
Stuffstr uses AI algorithms for the pricing of
both the products they buy from consumers
and the products they sell in secondary
markets. The backend of their service uses
machine learning to ensure a consistent
classification of all re-sale items. Finally, AI
helps refine Stuffstr’s sales strategy through
constant experimentation and rapid
feedback loops.

Appendix E: First Draft Evaluation Matrix
CIRCULAR ECONOMY BUSINESS INNOVATIONS EVALUATION MATRIX
Guiding Principles
1) Natural capital, including biodiversity and climate, are preserved, structurally supported and enhanced through human activities.

2) Materials are incorporated into the economy in such a way that they can be cycled at continuous high values.

3) All energy is based on renewable sources and all resources are extracted, recovered and managed in a sustainable way whereby overall demand
is minimized and value is optimized.
4) Toxic and hazardous substances are ultimately eliminated and production and consumption cycles minimize health risks in a way that human and
other species wellbeing is supported.

5) Human activities generate a broad range of societal value beyond just financial, including social, ecological, emotional, aesthetic, etc.

6) Human culture is preserved in a way that reflects the needs of all stakeholders through governance and management models that foster diversity
and social cohesion for the development of a resilient, thriving society.

Level of Impact & Potential Success
Theme

Criteria
Looping
Refers to the extent that the materials are reused within
circular loops before degrading or disposal.

Resource Intensity
Refers to the level of processing required to enable the
looping of the material (i.e. inner vs outer circle)

Circularity

System Engagement
Involves the number of stakeholders that are engaged
within the system and degree of influence on those
stakeholders

System Impact
Involves the degree of impact, including materials
addressed, life-cycle interventions, and mitigating negative
impacts

Ecological Footprint
Considers reductions to environmental impacts across the
material's life-cycle, including air, water, land, etc.

Sustainability
Impact

Carbon Footprint
Considers reductions to carbon footprint across the
material's life-cycle

Social Impact
Refers to the extent of positive social and community level
impacts

Economic
Involves the amount of financial resources that would be
necessary to implement the innovation and other
measures of economic potential

Social
Considers how many people's minds need to be changed
and how resistant they are to change

Feasibility

Practical
Refers to the extent of resources that would need to be
mobilized and any other physical limitations which exist

Technical
Involves the available technologies or knowledge which
can enable the implementation of the innovation

Political
Includes the legal and legislative barriers or incentives
which may hinder or promote implementation.

1

2

3

4

5

The innovation only allows for one
reuse

The innovation allows for
cascading reuse / downcycling

The innovation allows for circling
longer/multiple reuses, but the
number of reuses may depend on
customer/business participation

Enabling factors exist so that the
innovation ensures a great
number of reuses, though the
materials will eventually be
disposed of

The innovation allows for
continuous looping of materials in
perpetuity

Re-manufacturing, including
Some processing with the use of
energy consumption and virgin
energy is required to reuse the
resources, is required to reuse the
materials
materials

Minimal need for processing, such
as minor repairs, required to reuse
the materials

Basic level of care and
maintenance required (i.e.
washing) required to reuse the
materials

All materials and components
remain the same as the product's
original composition, minimal
energy or processing required
between cycles

Score /5

The innovation improves the
The innovation does not influence
The innovation influences other
The innovation promotes
The innovation promotes enabling
circularity of one business and the
any change in the overall amount
stakeholders within its direct value
circularity across a network or
factors across a wide network that
customers that directly engage
of consumption of the materials of
chain to also become more
multiple value chains, involving a radically changes the system for
with it through one activity or
focus
circular
great number of stakeholders
other businesses and consumers
within a specific region
The innovation results in
unintended consequences in
another part of the system (i.e.
creates a negative "rebound
effect")

The innovation does not make
clear reductions to ecological
footprint associated with the
material

No notable Carbon Footprint
Reductions or increases Carbon
Footprint

The innovation focuses only on
one particular aspect of an issue

The innovation addresses one
issue or type of material at one
point in its life-cycle

The innovation makes some minor
The innovation has moderate ties
indirect reductions in ecological
to reduced ecological footprint
footprint

Minor reductions in Carbon
Footprint

Moderate Carbon Footprint
Reduction

The innovation addresses multiple
types of products/materials
and/or addresses a material and
its entire life-cycle

The innovation considers the
associated impacts and indirect
issues in the system

The innovation has a strong
indirect relationship to reduce
ecological footprint

The innovation has a strong direct
relationship to reduce ecological
footprint

Strong indirect Carbon Footprint
Reductions

Significant Carbon Footprint
Reduction

The innovation fosters significant
The innovation has a strong social
social benefits and impacts are
impact which indirectly extends
felt within the broader community /
beyond direct stakeholders and
community wellbeing is directly
into the local community
impacted

The innovation has minor social
The innovation has negative or no implications for the stakeholders it
directly engages (i.e. customers,
positive social impact
employees)

The innovation has a significant
impact on those directly
associated with it

The innovation has limited
economic viability and/or requires
significant financial backing

The innovation is viable with
subsidized costs or funding from
public resources

The innovation has some
economic potential, but likely not
as strong financially as other
competitors

The innovation has moderate
economic potential and requires
only a small amount of financial
investment

The innovation has strong
economic potential and is
expected to be equally profitable
in comparison to competitors and
does not require intensive
financing

Innovation relies on significant
consumer behaviour change for
adoption

The innovation relies on
significant consumer change in
one or more region of operation

The innovation involves some
consumer behaviour barriers to be
overcome, but they are
manageable with marketing and
education

The innovation has some
consumer barriers to overcome,
but they are limited to a certain
aspect of the innovation or only
certain regions

Innovation has minimal barriers to
entry and strong exposure to
consumers

The innovation can be
implemented, but there are
barriers related to scalability

The innovation can be
implemented and scaled without
significant complications

The innovation has significant
logistical challenges to overcome
even for a small scale pilot

The innovation has some barriers
The innovation has some minor
to overcome logistically in order to
logistical challenges to overcome
be implemented, but has
prior to be implemented and
addressed a reasonable plan to
scaled
achieve

The proposed innovation requires
further technological
advancement to be practical

The proposed innovation shows
promise, but will require further
research and development to
refine technology

Significant policy and regulatory
barriers to overcome in multiple
jurisdictions or significant
incentives required to be
competitive

The technology required is readily
The technology required is readily
available, but requires some
available, financially feasible, and
further improvements or is
largely applied in the market
expensive

Moderate degree of policy change
Relies on an aspect of either
Relies on a minor change in policy
and regulatory barriers to
policy change or financial
or financial incentives in only
overcome in some regions prior to incentives from government to be
some regions to be successful
being viable
viable.

Evaluation Matrix Considerations
If information available for a criteria is insufficient, you may choose a score based on assumption or this criteria may be removed as an "unknown"
lowering the overall score from 60 and converting to a percentage for comparability
If the definitions provided are not an exact fit in relation to the initiative, choose the score that has the closest connection

The technology has been proven
in a pilot, but requires further
advancement and funding

Political change or government
incentives are not a factor in the
overall success

OVERALL SCORE

/60

Appendix F: Final Evaluation Matrix
CIRCULAR ECONOMY BUSINESS INNOVATIONS EVALUATION MATRIX

Level of Impact & Potential Success

Circularity

Stakeholder Engagement
Involves the number of stakeholders that are
engaged within the system, the degree of
influence on those stakeholders and the need for
stakeholder behaviour to change

Scale of Impact
Involves the degree of impact, including materials
addressed, life-cycle interventions, and mitigating
negative impacts

Ecological Impact

5

The innovation allows for
circling longer/multiple
reuses, but the number of
reuses may depend on
stakeholder participation

Enabling factors exist so that
the innovation ensures a
great number of reuses,
though the materials will
eventually be disposed of

The innovation allows for
continuous looping of
materials in perpetuity

Notes
Rationale for Score, identification of barriers, suggestions to
improve the innovation, etc.

The innovation relies on raw
resource extraction as part of
the business model

The innovation relies on a
minimal amount of raw
material extraction

The innovation relates to a
The innovation relates to a
small number of stakeholders particular set of stakeholder
and requires moderate
and would require significant
behaviour change for adoption consumer behaviour change

The innovation only uses
The innovation does not rely The innovation is able to use
on raw material extraction but
materials that are already
renewable inputs of materials
and resource
does require material inputs
exist within the market

The innovation relates to a
moderate number of
stakeholders and requires
some consumer behaviour
change for adoption

The innovation only relates to
The innovation has the
The innovation has the
a very specific niche market or
potential for a moderate
potential for a minor
application and has a low
magnitude of change and
magnitude of change and
degree of impact towards
degree of impact on circularity degree of impact on circularity
circularity
The innovation does not make
clear reductions to ecological
impact associated with the
material

The innovation makes some
minor indirect reductions in
ecological impact

No notable reductions in GHG
emissions

Minor reductions in GHG
emissions

/2

0

4

The innovation relates to a
large number of stakeholder
across industry and requires
only minimal consumer
behaviour change for
adoption

The innovation relates to a
significant network of
stakeholders globally and
does not require behaviour
change for adoption

The innovation has the
potential for a large
magnitude of change and
degree of impact on
circularity

The innovation has the
potential for a significant
magnitude of change and
degree of impact on
circularity

The innovation has moderate The innovation has a strong The innovation has a strong
ties to reduced ecological
indirect relationship to reduce direct relationship to reduce
impact
ecological impact
ecological impact

Practical
Refers to the logistics that would need to be
coordinated and any other physical limitations
which exist

Technical
Involves the available technologies or technical
knowledge which can enable the implementation
of the innovation

Political
Includes the policy and regulatory barriers or
incentives which may hinder or promote
implementation.

The innovation has significant
The innovation has strong
The innovation has moderate
financial potential, is
financial potential and
financial potential, but likely
expected to be as profitable
not as strong financially as requires only a small amount
as competitors and does not
of financial investment
other competitors
require intensive financing

The innovation has significant
barriers to accessibility of
consumers and/or is not
generally affordable for most
consumers

The innovation has strong
barriers to accessibility of
consumers and is
unaffordable for a portion of
consumers

The innovation has no
The innovation has minor
The innovation has moderate
notable barriers to
barriers to accessibility of
barriers to accessibility of
accessibility of consumers
consumers and/or is
consumers and/or is
generally affordable for most and is generally affordable for
moderately affordable for
all consumers
consumers
most consumers

The innovation has minor
barriers to overcome
The innovation has some
The innovation has significant
logistically in order to be
moderate logistical challenges
logistical challenges to
implemented, but has
to overcome prior to being
overcome even for a small
addressed a reasonable plan
implemented and scaled
scale pilot
to achieve

The proposed innovation
requires further technological
advancement to be practical

The proposed innovation
shows promise, but will
require further research and
development to refine
technology

The innovation can be
implemented, but there are
barriers related to scalability

The innovation can be
implemented and scaled
without significant
complications

The technology required is
The technology required is
The technology has been
proven in a pilot, but requires readily available, but requires readily available and largely
applied in the market or
some further improvements
further advancement and
technology is not a barrier
or is expensive
funding

No political barriers exist but No political barriers exist but
Some policy change and
Significant regulatory barriers
minor changes in policy
new policy would significantly
regulatory barriers to
exist that must be overcome
would aid in the innovation's
aid in the innovation's
overcome prior to being viable
to be implemented
success
success

5

The innovation is viable with
subsidized costs or funding
from public resources

The innovation fosters
The innovation has a strong
social impact which extends significant social benefits and
impacts are felt within the
beyond direct stakeholders
broader system
and into the local community

/2

The innovation has limited
financial viability and/or
requires significant financial
backing

The innovation has a
moderate impact on those
directly associated with it

Sc
or
e

Accessibility
Considers the accessibility of the initiative for
consumers related to affordability and how many
people's minds need to be changed and how
resistant they are to change

The innovation has minor
social implications for the
stakeholders it directly
engages (i.e. customers,
employees)

bi
lit
y

Financial
Involves the amount of financial resources that
would be necessary to implement the innovation
and other measures of financial potential (cost,
market pricing and profit)

The innovation has no
additional positive social
impact

sa

Social Impact

Sc
or
e

Significant reductions in GHG
emissions or has achieved
zero-emisssions

Significant impact on the
Strong impact on the current
Moderate impact on the
No notable impact on the
Economic Impact
Minor impact on the current
current economic system, job
economic system, job
Considers the positive systemic economic impacts current economic system, job economic system, job creation current economic system, job
creation or new market
creation or new market
creation or new market
creation or new market
related to job growth, new market potential, new
or new market potential
potential
potential
potential
potential
intellectual property, etc.

Refers to the extent of positive social and
community level impacts

Feasibility

Strong reductions in GHG
emissions

Su
st
ai
na
bi
lit
y

Sustainability

Moderate reductions in GHG
emissions

Political change is not a
factor in the overall success

Fe
a

Climate Impact
Considers reductions to carbon impact and GHG
emissions across the material's life-cycle,
considering scope 1, 2, and 3 emissions

/2

0

Considers reductions to environmental impacts
across the material's life-cycle, including air &
water pollution, land use, toxcitity, etc.

The innovation only allows for
The innovation allows for
one reuse
cascading reuse / downcycling

3

Sc
or
e

Raw Material Usage
Refers to quantity of raw materials that are
required to be used as part of the innovation

2

ity

Looping
Refers to the extent that the materials are reused
within circular loops before degrading or disposal

1

irc
ul
ar

Criteria

C

Theme

Appendix G: Summary of Consolidated Focus Group Notes
Gaps, Clarity and Overlap
This a summary of the feedback received from participants related to general missing
information, changes in language for clarity and overlap between criteria.

Notes

Try to make the language consistent so that a clear graduation of bad, moderate,
strong and significant is more consistent across criteria

Implemented and
Addressed in
Matrix

Tightening language and overlap in definitions in general

Implemented and
Addressed in
Matrix

Carbon footprint is part of ecological footprint (more double counting), Eco Impact
and Carbon Impact potentially overlap, make more clear

Implemented and
Addressed in
Matrix

Need the two different footprints to account for embodied transportation

Implemented and
Addressed in
Matrix

Couldn’t collapse carbon and ecological with textiles. Maybe Scope 1 and Scope 2 –
embodied vs. those related to transportation etc.

Implemented and
Addressed in
Matrix

Overlap resource intensity and systems impact e.g where do we put transportation
and delivery impacts. Ended up scoring it in system impact.

Implemented and
Addressed in
Matrix

Found some overlap between resource intensity and environmental impact

Implemented and
Addressed in
Matrix

Some overlap could be merged. Systems engagement and impact was hard to pull
apart-- do they need to be parsed out further or merged into one? ‘System’ might be
the trouble word: stakeholder engagement vs. system impact.

Implemented and
Addressed in
Matrix

Bring system engagement and system impact together. Systems change across
supply chains and network.

Implemented and
Addressed in
Matrix

Feasibility: Economic-- I’m wondering about price and cost. There’s a lot of language
around economic viability, but I think specifically adoption is directly correlated with
price and engagement or willingness to participate is also directly correlated to cost. I
don’t know if that language is strong enough in terms of how the language is asking
those questions in that row.

Implemented and
Addressed in
Matrix

Maybe break economic into financial and economic
○ Financial - Cost, Price, Profit, Funding
○ Economic - Intellectual Property, Job Growth, Economic Systems
changes, new market

Implemented and
Addressed in
Matrix

Does ‘financial’ mentioned in Political #3 reference to subsidized costs or funding
from public resources mean government? If so, this is duplicated here. If not,
recommend another term than public resources (eg. foundations?). Criteria should
not be duplicated.

Implemented and
Addressed in
Matrix

Where does the concept of sourcing renewable and recycled content materials fit
into these principles? Another guiding principle is waste designed out of products
and packaging.

Implemented and
Addressed in User
Guide

For point #5 of the guiding principles, reduction of toxic substances enables material
reuse. Apart from the health and environmental benefits this is a key and necessary
principle, which is missing from this point.

Implemented and
Addressed in User
Guide

Structure of the Matrix - Scoring & Weighting
This a summary of the feedback received from participants related to the general
structure of the matrix, including scoring considerations and criteria weighting

Notes

I think companies will have their own financial considerations and criteria, so don’t
see them as relevant as part of the matrix

Not implemented
at this stage

Said they had to mentally weigh the pros and cons to come up with the score difficult to do without full information
○ Try to “decouple” so reviewers don’t have to do the weighting inside
their head

No change
implemented,
requires further
decision making
about matrix

Adding the potential to include a score of 0.5 and potential have a total score for
each of the main themes

Implemented and
Addressed in
Matrix

Adding information while scoring as a qualitative addition, could have a part that
allows the user to put in suggestions or barriers to overcome that would help
increase the innovation’s score if implemented

Implemented and
Addressed in
Matrix

Makes sense to have no overall score, but instead individual scores for the three
themes and have space for qualitative notes about overcoming barriers

Implemented and
Addressed in
Matrix

Financial/economic - Without knowing how or if a model can support itself, are we
weighing this enough?

Not addressed at
this time. Requires
decision about
end user.

Should these categories have different weights? Putting weights on different
categories would make this better. As weighted equal, some things could be really
great while others are really bad. Having the same weighting for different products
could be concerning when comparing products.

Not addressed at
this time. Requires
decision about
end user.

The weighting would be different depending on the sector/the user - whoever is
using it could dictate the weights based on their organization’s priorities

Not addressed at
this time. Requires

decision about
end user.
Like the general flow of circularity to sustainability to feasibility. Logical flow.

N/A

Local Context of Metro Vancouver
This a summary of the feedback received related to considering local issues and the
context in Metro Vancouver

Notes

Affordability and Accessibility for the consumer:
- Is the innovation cost prohibitive?
- Is there a barrier in urban vs. rural applications?

Addressed in
Evaluation Matrix
through
accessibility
criteria

Real estate - high costs in this region (some businesses begin online to save for a
physical space and some vice versa)

Not fully
addressed, need
to determine if
this will remain a
locally used
matrix.

Cost of land in Metro Vancouver has an impact on how initiatives can make an
impact, without being outside the city and having limitations on access to market.
Education component would need to have a long lead up time to make things
possible on a large scale.

Not fully
addressed, need
to determine if
this will remain a
locally used
matrix.

Effectiveness, Use and Application of Matrix
This a summary of the feedback received related to the end use and application of the matrix.
None of these considerations were implemented into the current matrix and were provided as feedback
to allow further decisions making for the next steps and application of the matrix in the future.
To be used in a pitch competition, incubation cohort process
Internal innovation process, help to innovate and refine
A way for investment companies to evaluate sustainability and circularity
As a public body, evaluating potential vendors to ensure that they have a degree of sustainability or
circularity considered
Generic Matrix may be difficult, due to weighting and other products – Potentially needs to be more
focused on products rather than an industry evaluation tool
Change to Sector Specific Application? Eg. Textiles specific focus on Toxicity and Materials

Benefits to having sector specific stuff. Might be not better to have them together. For instance, there are
huge problems with toxicity and dyeing methods, microfibers, etc. in textiles. Guiding principles would be
different for each.
Could be more relevant if sector specific - certain issues impact one very differently from one sector to the
next - ex. Huge problem with textiles for toxicity of dying process and water contamination, and
mirco-plastic/fibres from washing by consumers
Develop a standard like LEED; 30 to 40 gets one brand (Bronze); number of circles!
We have BCorps, Ellen Macarthur, Cradle-to-Cradle… There’s a lot out there. How is this going to fit into
that space? How would this become the industry standard? Or would this be used to point out the gaps in
these industry standards.
There is so much out there, how is this going to address anything differently (B Corp, Textiles, EM
indicators)
Discussion around what the objective of the matrix is and who the end user is intended to be - What is the
decision-making lense
Perhaps a preliminary questionnaire that helps you identify what type of person is using this matrix and
switch out some of the language to sort out the uncertainty.
What stage will businesses be evaluated?
Who is using this matrix and for what purpose? Depending on the objective, I would score this stuff
differently. Bring in tradeoffs and barriers. I had to put myself in some kind of decision-making lens to go
through this matrix.
Needs clarity on audience and overall goals/framework/objectives
Matrix is a great starting point - defining the user is critical to refine its application - for this to be applied
to the point of impact, would it be better to focus it to large companies and processes? - this can have
residual impacts on supply chains and smaller companies (ex. Walmart and its ability to dictate supply
chains (for better or worse))
Could be used in impact investing IF more detailed.
Would this matrix be helpful for communities to decide what innovations they want for their economic
development?
- There would need to be an education development to shift thinking.
- The way businesses are taxed, there can’t be a certain amount allocated for certain development
priorities.
May need different versions based on the use - ex. investors vs government - to look at various criteria
from different angles

Appendix H: Evaluation Matrix User Guide

Evaluation Matrix User Guide
This user guide aims to provide supplemental information that will improve the users ability to determine and assign a score for any of the given criteria within the evaluation
matrix.
1) The guiding principles act as a basis for understanding the concepts of the circular economy that should be considered when evaluating consumer facing businesses or
initiatives. These concepts can be condsidered across any of the criteria in order to inform decision making, scoring and any qualitative considerations that should be included in
the evaluation notes.
2) The scoring considerations are simple guidelines provided to clarify and provide some consistency for the application of scores across all criteria. They address some
uncertanties that may arise when looking at particular criteria.
3) The supplemental questions provide some additional questions for each criteria that could not be formatted directly into the evaluation matrix. They address some of the
secondary considerations that should be considered for any particular question and may provide some additional questions to address when assigning or verifying if a score is
appropriate.

Guiding Principles of the Circular Economy
1) Natural capital, including biodiversity and climate, are preserved, structurally supported and enhanced through human activities.
2) Materials, both technical and organic, are incorporated into the economy in such a way that they can be cycled at continuous high values that include renewable or recycled
content.
3) All energy is based on renewable sources and all resources are extracted, recovered and managed in a sustainable way whereby overall demand is minimized and value is
optimized.
4) Toxic and hazardous substances are ultimately eliminated, which increases the ability to reuse materials effectively and minimizes health risks in a way that human and other
species wellbeing is supported.
5) Human activities generate a broad range of societal value beyond just financial, including social, ecological, emotional, aesthetic, etc.
6) Waste is designed out of products and packaging in order to dematerialize operations and life cycles are fully considered
7) Human culture is preserved in a way that reflects the needs of all stakeholders through governance and management models that foster diversity and social cohesion for the
development of a resilient, thriving society.

Scoring Considerations
If information available for a criteria is insufficient, you may choose a score based on assumption or this criteria may be removed as an "unknown" lowering the overall score
and converting to a percentage for comparability
When two definitions apply equally a 0.5 score can be used or a range of scores can be applied with some general assumptions made
If the definitions provided are not an exact fit in relation to the initiative, choose the score that has the closest connection

Supplemental Guiding Questions
Allow these questions to provide more context for each criteria and guide your decision-making when scoring an innovation. These questions are not intended to address all
types innovations and do not provide a comprehensive view for evaluation. However, they are examples of topics for consideration to help get you started or to dive deeper into
a particular criteria.

Criteria

Questions for Consideration

Looping

- Does it reduce product depreciation and extend product lifetime
- How many uses can be expected
- Are there take-back systems/processes in place
- Is the entire product reused, or just components
- Does it increase the number of items given for reuse/repair/recycling

Refers to the extent that the materials are
reused within circular loops before degrading or
disposal
Raw Material Usage
Refers to quantity of raw materials that are
required to be used as part of the innovation
Stakeholder Engagement
Involves the number of stakeholders that are
engaged within the system, the degree of
influence on those stakeholders and the need
for stakeholder behaviour to change
Scale of Impact
Involves the degree of impact, including
materials addressed, life-cycle interventions,
and mitigating negative impacts
Ecological Impact
Considers reductions to environmental impacts
across the material's life-cycle, including air &
water pollution, land use, toxcitity, etc.
Climate Impact
Considers reductions to carbon impact and
GHG emissions across the material's life-cycle,
considering scope 1, 2, and 3 emissions
Economic Impact
Considers the positive systemic economic
impacts related to job growth, new market
potential, new intellectual property, etc.
Social Impact
Refers to the extent of positive social and
community level impacts

- Does it optimize resource yields/minimize resource use
- How many new resource inputs are required to share/reuse/repair the product
- Does it deliver more value from fewer materials
- How will the product be used
- What is the scale of engagement
- Does it require other businesses, like suppliers or buyers, to change their business models
- Does it provide education and awareness to its customers
- Does it provide supports for customers to use/reuse/dispose properly
- Does it lead consumers to better use of the product and buy less
- Does it have the ability to reverse wasteful consumption trends
- Does it foster dialogue and transparency
- What is the scale of positive impact
- Does it address more than one type of material
- Does it reduce multiple environmental and social issues
- Does it reduce the total number of items owned
- Does it lead to the overall existing stock of that product being used better in general
- Does it reduce/displace consumption of virgin/new products/materials
- Consider environmental impacts across the value chain: beginning, middle, end of life
- Does it promote reduced water consumption in processing
- Is there a reduction in natural capital beyond the raw materials involved
- Does it lead to other efficiency savings
- What is the embedded water and land use
- Does it reduce toxicity and pollution
- Does using the product require additional energy (ex. washing, reprocessing)
- How much transportation is required
- Does it use renewable energy sources
- Is the carbon intensity of the supply chain considered including vendors/suppliers
- What are the embedded emissions

- Does the initiative establish new intellectual property
- Is there potential to develop a new market sector or redefine an existing market sector
- Does the impact of the initiative have an effect on spin off or indirect economic growth

- Does it violate any human rights
- Does it create new jobs
- Does it foster diversity; equity; justice
- Does it enable social interaction/social cohesion
- Does it contribute to community development and wellbeing
- What is the impact on all stakeholders (are there winners and losers)
- Does it create a sense of community, cooperation and participation

Financial
Involves the amount of financial resources that
would be necessary to implement the
innovation and other measures of financial
potential (cost, market pricing and profit)
Accessibility
Considers the accessibility of the initiative for
consumers related to affordability and how
many people's minds need to be changed and
how resistant they are to change
Practical
Refers to the logistics that would need to be
coordinated and any other physical limitations
which exist
Innovation
Involves the available technologies or technical
knowledge which can enable the
implementation of the innovation
Political
Includes the legal and legislative barriers or
incentives which may hinder or promote
implementation

- Does it have a sustained revenue stream
- Does it have market differentiation
- Does it fill a service gap
- Are there key partners that can facilitate economic viability
- Is it a marketable endeavor
- Does it require brick and mortar, which would have a high cost in some geographic regions
- Is there a competitive advantage
- Do the benefits outweigh the initial investment costs
- Does it gain financial value through material recovery
- Is there a geographic tax implication that affects financial viability
- Is there reasonable adaptability across a variety of market segments
- Will social buy in require significant effort and explanation
- Are consumers readily available to make the change or invest
- Is consumer loyalty in place or required for success
- Is there a collaborative network/potential partners
- Are there incentives for customers in take-back systems
- Is there opportunity for co-creation of value (high quality experience between company and consumer)
- Does the initiative require a brick and mortar location or is it accessible via e-commerce
- Is the initiative applicable to both urban and rural consumers
- Distance that would need to be traveled (geographic proximity)
- Is the solution limited to one geographic region
- Are the stakeholders required in place or does it require additional effort
- Is the entire product life-cycle considered in the approach
- Does it have more than one distribution/communication channel (i.e. e-commerce & physical location)
- How much time would it take to implement
- Are there technical limitations such as infrastructure or equipment needed
- Is the proof of concept or pilot already successful or needs to be considered
- Is further research and development required to be competitive
- Does the company have the internal knowledge and capabilities necessary

- Are there regulatory barriers to overcome
- Does it require a policy change to be successful (i.e existing product being banned)
- Does it require significant subsidies or incentives from government
- Is it competitive in the current legislative landscape or requires some change

