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Glossary
|

HS%&" Q%*) (+'+, =) . "[+&0'1 1 23+4'

A carbon dioxide equivalent or CO2 equivalent (CO2e) is a metric used to compare the
emissions from various greenhouse gases (GHG) on the basis of their global-warming
potential (GWP) by converting amounts of other GHGs (e.g., methane, nitrous oxide) to
the equivalent amount of carbon dioxide with the same GWP." This metric enables the
climate change impact of disparate emissions sources to be compared on equivalent
terms.

1+&5-5'6+0#%7%/)0""'&'8#+'"'1 1 684"

A CMA is an area consisting of one or more adjacent municipalities situated around a
major urban core. As defined by the Statistics Canada, CMAs must have a total
population of at least 100,000, of which 50,000 or more live in the core.?

In Toronto, the CMA is often called “Toronto Region.” It includes the City of Toronto and
over 20 neighbouring municipalities (Mississauga, Brampton, Markham, Vaughan,
Richmond Hill, Oakville, Ajax, Pickering, Milton, Newmarket, Caledon, Halton Hills,
Aurora, Georgina, Whitchurch-Stouffville, New Tecumseth, Bradford West Gwillimbury,
Orangeville, East Gwillimbury, Uxbridge, King, Mono, Chippewas of Georgina Island
First Nation).® These municipalities vary in geographic size, population, urban form,
socio-economic characteristics and cultural/ethnic diversity. The Toronto CMA data
therefore aggregates information for Canada’s densest urban area with that of rural
municipalities and First Nations.

DHO—/"#'+9%&% = ;

A circular economy is an economic system that aims to reduce the need for resource
extraction by enabling the use of existing resources, re-using materials, retaining value
of products in use for longer, and minimizing the creation of waste, pollution and carbon
emissions.

The City of Toronto is pursuing a circular economy transition based on three core
principles:
1. Limiting our carbon footprint, reliance on non-renewable resources and use of
toxic substances

"Eurostat (2017). Glossary: Carbon Dioxide Equivalent. Retrieved from: https://ec.europa.eu/eurostat/statistics-
explained/index.php/Glossary:Carbon dioxide equivalent

2IStatistics Canada (n.d.). CMA and CA: Detailed definition. Retrieved from:_https://www150.statcan.gc.ca/n1/pub/92-
195-x/2011001/geo/cma-rmr/def-eng.htms

Note: To form a CMA, the metropolitan area must have a population of at least 100,000, at least half within the urban
core.

3Istatistics Canada (2012). Focus on Geography Series, 2011 Census. Statistics Canada Catalogue no. 98-310-
XWE2011004. Ottawa, Ontario. Analytical products, 2011 Census. Retrieved from:
https://www12.statcan.gc.ca/census-recensement/2011/as-sa/fogs-spg/Facts-cma-
eng.cfm?LANG=Eng&GK=CMA&GC=535
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2. Maximizing resource value of materials
3. Regenerating natural systems and designing out waste and inefficiency

106&5- = 70)%&<$"'5+("+ 2 )55)%&5=""An approach to estimating greenhouse gas
emissions based on what is emitted over the lifespan of a good or service. Emissions
are attributed to the consumer of that good or service (e.g. an individual, household or
community), rather than the producer.

>[%$"" /' ?2+90"H#+""

Global hectare (gha) is a measurement unit that defines the ecological footprint of
people or activities related to the biocapacity of a geographic region (e.g., a city). If a
population’s (e.g. in a city) Ecological Footprint exceeds its region’s biocapacity, that
region runs an ecological deficit. A region in ecological deficit meets its needs by
importing, liquidating its own ecological assets (such as overfishing), and/or emitting
carbon dioxide into the atmosphere beyond what its own natural systems can absorb. In
2014, Canada’s Ecological Footprint was 8.28 gha meaning on average, each Canadian
required 8.28 gha to support their average lifestyle. Globally only 2.1 gha is available
per person.

>#+"0+H4 @%H%&0%' B#+' ' >0 84"

The Greater Toronto Area (GTA) is a Canadian metropolitan area consisting of 25
adjacent suburbs and exurbs, grouped into five municipalities: the City of Toronto,
Durham, Halton, Peel and York, the latter three defined as regional municipalities
composed of a number of cities, towns, rural communities and traditional First Nations
territories.*

AT BA'C"50+="Solid waste generated by industry, commercial activities and institutions. In
the Province of Ontario, waste generated from multi-residential buildings is also
included under ICI source separation programs (Reg. 103/94). However, within the City
of Toronto, waste generated from multi-residential buildings that receive waste
collection services from the City is recorded against the City’s residential categories
when reporting on waste diversion."

A&(-504)"/'5; = $)%5)5'

The Ellen McArthur Foundation defines industrial symbiosis as local partnerships that
can make circularity more accessible via the sharing and reuse of resources (i.e.,
exchanges of energy, water and materials in closed loops across industries). The
purpose of industrial symbiosis is to create loops of technical or biological materials that
keep resources in use for longer, maximize their resource value, minimize the leakage
(loss) of resources from industrial systems and processes, and minimize the generation
of waste in the loops.®

4!City of Toronto (n.d.). The Toronto Region. Retrieved from: https://www.toronto.ca/city-government/accountability-
operations-customer-service/get-involved-how-government-works/toronto-the-toronto-region/!

SIEllen McArthur Foundation (n.d.). Effective Industrial Symbiosis. Retrieved from:
https://www.ellenmacarthurfoundation.org/case-studies/effective-industrial-symbiosis!
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D#%(-90)%&<$ "5+ ("+ = )55)%&5=""An approach to estimating greenhouse gas emissions
based on what is emitted over the lifespan of a good or service. Emissions are
attributed to the producer of that good or service (e.g. a factory, company or sector),
rather than the end user.

E+9%&("'#;" = "'0+#)"/5"
Materials that may be considered a residue, by-product or waste for one industrial
activity but that could be a raw resource for another.

E+#.)9+<7#% (-9)&F")& (-50#)+5"

The North American Industry Classification System (NAICS) defines the service-

providing industry as the super-sector group that consists of:®
« Trade, transportation and utilities (NAICS 42, 44-45, 48-49, 22)

Information (NAICS 51)

Financial activities (NAICS 52,53)

Professional and business services (NAICS 54-56)

Education and health services (NAICS 61, 62)

Leisure and hospitality (NAICS 71,72)

Other services (except public administration) (NAICS 81)

Government!

@+97?&)9"/'5+#.)9+5"

This sector comprises establishments that specialize in performing technical activities
for others, such as specialized design, computer and technical consulting services,
among other activities that require a high degree of expertise and training.’

G#$"&' - +0""$%/)5 = = A collection of complex sociotechnical and socio-ecological
processes by which flows of materials, energy, people, and information shape the city,
service the needs of its citizens, and impact surrounding hinterlands. Urban metabolism
typically refers to flows of materials but can also be applied to energy flows.

61U.S. Bureau of Labor Statistics (n.d.). Service-Providing Industries. Retrieved from:
https://www.bls.gov/iag/tgs/iag07.htm#about!
"\North American Industry Classification System (NAICS)!
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Acknowledging Indigenous heritage

It is important to acknowledge the land we are referring to as Toronto is the traditional
territory of many nations, including the Mississaugas of the Credit, the Anishinabek, the
Chippewa, the Haudenosaunee and the Wendat and is now home to many diverse First
Nations, Inuit and Métis. The City also acknowledges that Toronto is covered by Treaty
13 signed with the Mississaugas of the Credit, and the Williams Treaties signed with
multiple Mississaugas and Chippewa bands.!

|

Indigenous Peoples are contributors of knowledge, experience and perspectives that
ought to be considered in developing sustainability strategies, including those specific to
enabling circular economies. It will therefore be important to ensure spaces are
provided to learn from Indigenous voices as Toronto progresses on its circular economy
transition.

Many Nations around the Great Lakes Basin consider TKaronto (now known as
Toronto) the “Dish With One Spoon Territory”. The One Dish with One Spoon Wampum
(wampam) Belt Covenant is a treaty between a number of Anishinabek Nations and
Haudenosaunee Nations that bound them to share the territory and continue the
symbiotic relationship with our collective mother Turtle Island. We can all think more
deeply on this treaty in the spirit of peace, friendship and respect and what this may
mean for us, our friends, families, and communities. In defining its vision for a “circular
Toronto,” the City of Toronto can work to ensure that the transition respects these
connections and Wampum's that have been created.
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Highlights

In early 2020, the City of Toronto initiated a research project to provide a baseline
assessment of the state of its circularity. The initial step in the baseline assessment is
production of a landscape analysis to establish a shared understanding of the current
economic, policy/legislative and social conditions that may help or hinder the transition
to a circular economy in Toronto.

The analysis identified the following elements of Toronto’s economic landscape as
areas of particular interest to circular economy objectives:

100&50#-90)%&: The construction sector is important in achieving a circular economy
due to its prominence throughout Toronto, its expected future growth, the sizable
throughput of materials and its impact on emissions and waste. Some businesses in
the sector are involved in a number of initiatives that explore circular economy
approaches like design for modularity and disassembly, showing good potential for
innovation.

H™"50+" - "&"F+ = +&0: Not surprisingly, waste management is at the centre of many
of Toronto’s circular economy efforts and a number of initiatives are underway to
achieve the goal of “zero waste.” Although data on waste, particularly non-
residential and construction waste, has gaps that need addressing, actions to
innovate and transform away from linear waste cycles are proceeding. This
indicates commitment and readiness for acceleration.

100&5- = +#'F%%(5: The consumer goods sector — including personal care
products, household furnishings and equipment, and textiles — represents about
one quarter of average household expenditures, has relatively high environmental
footprints (for example, being significant contributors to the waste stream) and has
good potential for high value applications and lifetime extension. A broad range of
initiatives in Toronto to divert waste and shape more sustainable consumption
behaviours are ideal for amplification and scaling.

The landscape analysis also surfaced examples that highlight Toronto’s overall
sustainability ambitions. Many common themes covered in existing municipal plans and
strategies are already supporting circular actions. Similarly, efforts undertaken by the
business sectors and residents are also contributing to circularity objectives. The
research highlighted examples of circular economy momentum across sectors and
scales such as:

Solid Waste Management Services has embraced circular economy thinking in
much of their work, including a number of ambitious waste management policies
found in the Long-Term Waste Management Strategy. This stands out as a
strong signal of ambition to both residents and businesses alike.
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As part of its TransformTQO’s climate action strategy, the City of Toronto has set
goals to promote a low-carbon mobility and transportation system. This provides
a policy and action space for circular economy principles to be incorporated in
support of a broader mobility strategy that connects resource use, individual
behaviour and innovative forms of mobility ‘ownership’.

Toronto (i.e. government and private sectors) has been actively focusing on
transforming the construction and built environment as a pathway to catalyze
significant circularity impacts, considering the embodied carbon emissions
associated with extracting and manufacturing construction materials, and the fact
that these materials are typically landfilled rather than reprocessed and reused.
The research highlighted seven circular economy initiatives within the sector in
the Greater Toronto Area, indicative of an established awareness and
commitments ready to be amplified.

Residents of Toronto are key consumers of goods such as clothing, household
furnishings and equipment, food and beverage, plastic packaging, and paper
products, which contribute a substantial part of their environmental footprint. The
largest number of circular economy initiatives that the researchers have recorded
focus on these types of consumer goods, showing that there is good momentum
and engagement between the City, business and communities to expand and
scale even further.

These areas of existing momentum helped highlight some specific circular economy
opportunities:

H"50+"() . +#5)%&")&" )& (-504)"/1"9% = = +#9)"'/""'& (*)&50)0-0)%&"*/'5+90%#5: The Long-
Term Waste Management Strategy (2016) aims to achieve "70% diversion of
materials collected (Green Bin, Blue Bin, garbage) from Industrial, Commercial &
Institutional customers that receive City of Toronto collection services by Year 10."
Addressing waste generated by those who do not use City of Toronto services
presents a challenge as this may be considered beyond the municipality’s scope of
duties or outside its authority. It may also require different approaches for catalyzing
change and engagement in these sectors beyond the scope of control and influence
of Solid Waste Management Services waste management planning and policy
activities. However, there is potential to address these waste streams by connecting
large industry players to share data, educating them on options and technologies
available for resource reuse, exploring the potential for establishing zones and
infrastructures that facilitate industrial symbiosis, and creating demand for reused
content from local suppliers through procurement guidelines.

J%&<H#+5) (+&0)"''k%% ('C"'50+= The Long-Term Waste Management Strategy (2016)
aims to reduce the amount of food waste going to green bins, and to process that
which is collected using state-of-the-art anaerobic digestion facilities, generating
both green energy and high-quality compost. The food waste reduction strategy
focuses on households, as the residential sector is the City of Toronto’s primary
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customer base. As such, the strategy does not include specific consideration to
other sources of food waste managed outside of the City of Toronto integrated
system. The Toronto Food Strategy (Toronto Public Health, 2018) includes a work
stream called “Food System Waste” to encompass not only food waste from
consumers but also at other levels like production, supply and distribution. Food
Systems Waste and the Circular Economy were identified as themes for 2019, but it
appears this is still under development and has potential to form a significant part of
Toronto’s circular economy efforts.

L)F)0"/"&(-50#)+5="Few of the policy and strategy documents reviewed made
mention of digital products and solutions as a means of supporting more circular
resource use in Toronto. With a strong IT sector, Toronto has the potential to
become a world leader in collaboration with local businesses to address resource
and waste challenges in new ways; for example, gathering local data or developing
new business models that facilitate resource-sharing (e.g., growing and expanding
online marketplaces for secondhand goods).

An examination of how City of Toronto powers interact with provincial and federal
jurisdictions yielded key intervention areas that could help accelerate and enable a
circular economy for Toronto. These include:

o M"&(<-5+"7%C+#5-"The City of Toronto has planning powers that can support
protection of ecological systems, efficient use and conservation of energy and
water, and provision and efficient use of transportation, sewage and water
services and waste-management systems. The Official Plan (OP) is one of the
City’s main tools for directing land use and development within its jurisdiction.

o N%&)&F'$;/""C5= Zoning can be a powerful tool for fostering a broad range of
circular initiatives by specifying location and space, usages and density.
Municipal zoning bylaws could be used to regulate uses to permit urban gardens
that can provide food, greenery and commerce to Toronto communities, enabling
a regenerative local economy. Also, Toronto’s Green Roof Bylaw requires green
roofs on large buildings.

o O&+#F; '#+F-/"0)%&5= The City of Toronto can play a variety of roles when it
comes to energy regulation to support a sustainable and circular economy. It can
regulate conversion of municipal vehicles fleets to alternative fuels and advocate
for improved efficiencies in government building standards. The City can also
play a role in assisting the Province in developing building energy codes and
standards.

Outside policy, governance and business spaces, the current work highlights the level
of involvement of Toronto residents with respect to issues of waste, wastefulness and
unsustainable behaviours. Community-driven/community-led actions and initiatives are
visibly tackling specific issues — from food, organic and textile waste to enabling repair
and sharing of household goods. Many of the community initiatives captured in
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this analysis show a wide variety of approaches being taken to address these topics, as
well as some level of coordination and cooperation with the business community. This is
indicative of a community already seeking to enable change and actively trying
innovative approaches through community and business engagement and participation.
While the researchers have documented around 80 initiatives, they are aware that there
are likely many more not captured in this analysis.

In conclusion, the research and analysis conducted as part of the current work indicates
that Toronto has strong existing commitments to, and demonstrated actions in support
of, a transition to a circular economy. These commitments and actions are visible in the
government sector as well as in the private and non-profit sectors. They are additionally
supported by significant awareness from residents already implementing community-
based actions. @7?+'7%0+&0)""/")&" @%#%&0% K%# P+ ;" = "0+#)"'/<)&0+&5+'5+90%4#5" " & (*

)&Q) )& C?%-5+2%/ C$+? ) %—#5'0%"$+9% = +")&9#+""5)&F/ ;99— /""#") 5" 02 +#+K%0#+"
"G K% & (H (C%& S0HN&F S -) () &F " $/%IP5 Ko%# 92" &F+('
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1 Introduction

1.1 Outline of Technical Memorandum #1

Technical Memorandum #1 provides a snapshot of the current state of Toronto related
to enabling a circular economy. An examination of relevant current economic,
environmental, social and policy conditions and parameters was undertaken. From the
information and data gathered, a landscape analysis (Appendix A) was completed to
understand the current state of circularity in Toronto and to help identify which three
sectors could be prioritized for detailed analysis of material flows. The goal of the
material flow analysis, which will be documented in future phases of the project, is to
inform the most beneficial actions the City of Toronto could take in alignment with other
key sustainability agendas to build and promote a circular economy. To this end, the
landscape analysis focused on factors and common metrics that depict the current
socio-economic landscape of Toronto in reference to circularity and preparedness for
accelerating circular economy actions. These include factors and metrics such as
employment, gross domestic product, environmental impact, policy and existing circular
economy initiatives.

Technical Memorandum #1 and its appendices cover the following topics:
= A definition of what transitioning to a circular city could mean for Toronto
e An overview of Toronto's major economic sectors (Appendix A)

» A series of infographic representations of Toronto’s socio-economic landscape
(Appendix A)

e A summary and analysis of the policies and legislation that currently shape
Toronto's level of circularity

e An inventory of all data used for this phase of the project (Appendix B)

« A cataloguing of local business, small-scale and personal/household circularity
interventions that contribute to Toronto’s circularity (Appendix C)

» A detailed guide for methodologies used to produce the components of this
Technical Memorandum (Appendix D)
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1.2 Integrating stakeholder input
|

Producing this report involved consideration of diverse sources of information,
knowledge and data. It is a compilation of information gathered through stakeholder
consultations as well as desktop research and analysis. As part of the project kick-off
process in February 2020, representatives from 16 City of Toronto divisions gathered to
identify and explore the current and planned actions by the City of Toronto that support
circularity and a circular economy. The group also explored what has been particularly
helpful to advance circular economy principles and what obstacles need overcoming. As
part of the landscape research and analysis compiled in this report, the overall input and
feedback provided by the initial stakeholder consultation served to guide the directions,
meaning and relevance required to produce a context-relevant overview of the current
state of Toronto with respect to circularity.!

1.3 Impact of COVID-19 on the landscape analysis

The landscape analysis uses data and information that predates the onset of the global
COVID-19 pandemic. As such, the analysis and interpretation presented in these
documents relates to pre-pandemic conditions. Although the COVID-19 pandemic will
have disruptive impacts on Toronto’s economic activity, thus affecting material and
energy flows over the short term, this does not negate the value of this landscape
analysis as a contribution to forward-looking strategic and policy planning. The
landscape analysis provides a baseline of circularity based on the actions and
interventions possible before the pandemic in contrast to what the City of Toronto may
elect to do to a highly disrupted system as part of post-pandemic recovery planning.

2 What becoming circular could mean for Toronto

The circular economy is a solution that advocates for a fundamental change in our
current economic system, aiming to enhance the generation of human well-being
without unsustainably depleting natural resources or exceeding the regenerative
potential of ecosystems. Macro-economic studies have indicated the significant
economic potential of the circular economy,? and thousands of practical business and
policy initiatives are happening in cities and regions worldwide.®

Despite occupying just two per cent of Earth’s surface, cities create impacts far beyond

their boundaries. Urban activities consume about 70 to 75 per cent of global resources

and account for 70 per cent of global greenhouse gas emissions.'® With global urban

populations expected to increase by a further 2.5 billion by 2050, accompanied by

continued improvements to living standards, it is estimated that resource consumption
|

8IMcKinsey. Mapping the Benefits of the Circular Economy. June, 2017. Retrieved from:
https://www.mckinsey.com/business-functions/sustainability/our-insights/mapping-the-benefits-of-a-circular-economy!!
9ICircle Economy. Knowledge Hub. Retrieved from: https://circle-lab.com/knowledge-hub!!

0 UNEP International Resource Panel (2013). City-level decoupling: urban resource flows and the governance of
infrastructure transitions. Retrieved from: https://www.resourcepanel.org/reports/city-level-decoupling
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of cities will more than double by the middle of the century." For cities and regions, the
circular economy is a way to significantly reduce waste, improve quality of life for
citizens and foster growth for companies that spur clean and sustainable innovation, all
while reducing resource dependency and environmental impacts.

| |
B8 socieTy BN
n [ ] |

Material
stocks
‘s,

C""CU L,f:aﬂ’*ﬁ\i

Figure 1: From take-make-waste to circularity: addressing the circularity gap.

A circular economy approach invites a variety of innovations across sectors and inspires
lifestyle choices that lead to outcomes such as:

e Manufacturing sector and process industries that have designed out waste and
pollution from industrial processes; keep materials in use over extended and
interconnected product life cycles; extract significantly fewer primary resources
from the environment; and respect, maintain, integrate and regenerate healthy
natural systems.

e Governments, communities, households and citizens that have transitioned their
procurement and/or purchasing practices to achieve low- and zero-waste

" UNEP International Resource Panel (2018). The Weight of Cities: resource requirements of future urbanization.
Retrieved from:
https://www.resourcepanel.org/sites/default/files/documents/document/media/the weight of cities full report englis

h.pdf!"
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consumption; and enable production trends that encourage new forms of material
recycling and reuse to reduce overall dependency on raw materials.

Cities, industries, communities, households and citizens that have adopted non-
material-intensive practices and behaviours that enhance social well-being within
ecological limits.!

Each city is unique in terms of its local economy, ecosystem and cultures. It is therefore
difficult to sketch what the ideal circular city would look like. However, taking the
principles of a circular economy as a starting point, it is possible to imagine what
increased circularity could mean for Toronto and its residents.

R%-5)&F"" & (") &K#''50#-90-#+: Buildings and infrastructure make up the vast
majority of materials in cities. Toronto’s built environment could be constructed
from renewable, secondary and low-carbon materials. Elements of the built
environment could be designed to be adaptable and easily deconstructed at the
end of their life to enable reuse. This would greatly reduce new resource
extraction and possible risks around commaodity price volatility and import
dependencies, while also significantly reducing the ecological footprint of
materials Toronto uses for its built environment.

6%3$)/)0; : Circular mobility could tap into new business models that enable much
greater access to a variety of mobility options and dramatically reduce the need
for personally owned vehicles. Ideally, all transport in Toronto, from personal to
logistics, would be powered by clean and renewable energies. Such a system
would generate wide environmental and health benefits such as reduced air
emissions and pollutants, equitably expand accessibility to affordable transport
options for residents, and allow for the design of more human-centric urban
forms.

S%%(: All Toronto’s residents could have access to healthy and nutritious food,
more of which is produced locally. This could be enabled through new
technologies and practices that minimize water and energy consumption.
Avoidable food wastes can be eliminated, while all unavoidable food waste can
be recycled or repurposed for other valuable applications, including, for example,
food-production activities. A circular food system in Toronto could improve local
food security, increase resilience to shocks like climate change and other
emergencies, expand employment opportunities and contribute to soil and
ecosystem health restoration.

O&+#F;: A circular Toronto could be powered entirely by renewable energy
sources, increasingly from smaller-scale and decentralized local production. The
energy that is produced can be managed and distributed via smart systems to
minimize energy losses and intelligently match supply and demand. “Waste
energy” such as heat can be captured and recirculated as much as possible. The
key benefits of a circular energy system for Toronto would include much greater
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energy independence, minimization of emissions and wasted energy, and greater
employment opportunities within the local energy system.

H"0+#: Water use in a circular Toronto would be triaged according to quality
requirements, such as using grey water for toilets, and ultimately it would flow in
closed loops that minimize demand on freshwater extraction and maximize
recovery of valuable resources like nutrients. A circular water cycle would
generate numerous benefits for Toronto, such as reduced pollution and
emissions, greater climate resilience and reduced import dependency on fossil-
based chemical fertilizers for landscaping public spaces and possibly to support
urban agriculture activities.

The researchers note that Toronto is a world class tourism centre. Each year millions of
domestic and international tourists descend on Toronto for a variety of entertainment,
vacation and conference offerings. This influx of visitors affects Toronto’s annual
material and waste flows and can result in longer-term impacts such as added pressure
on solid waste management, energy consumption, water use, housing and
accommodation and mobility/transport infrastructure. The current study (focused on
circular economy readiness) does not single out the tourism sector per se, since the
underlying municipal systems function whether or not visitors are present. However,
tourism is an important contributor to the socio-economic landscape of Toronto and is a
ubiquitous part of the strategies behind the economic activities that cater to visitors. As
circular economy strategies are advanced across all sectors, those that intersect with
tourism and visitor services might deserve additional attention that can help ensure the
benefits of those strategies for residents includes contributions and actions done by and
in support of visitors and tourists.

In conclusion, development of the City of Toronto’s vision for a circular economy will
greatly benefit from inclusive and participatory consultation and collaboration with
Toronto residents, businesses and industry stakeholders, elected officials and
neighbouring municipalities. This will help surface mutually desired outcomes expected
from a circular transition and will embed a plurality of values and aspirations that reflect
the diversity of Toronto. The Baselining for a Circular Toronto project marks the first
phase of research and analysis to support development of a circular city vision for
Toronto.

3 Analysis of the circularity landscape of Toronto
I

3.1 Introduction

!

The analytical portion of the current work presents an overview of key economic,
environmental, social and policy information that will help establish a shared
understanding of the current state of Toronto’s economy and where opportunities or
barriers might lie in accelerating a circular economy. This information and analysis aim
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to support greater alignment between different departments within the City of Toronto in
identifying priority areas for Toronto’s transition to a circular economy. This section
provides an overview of the socio-economic landscape as well as an analysis of the
relevant policy landscape.

|

3.2 Summary of methodology and data implications
|

3.2.1 Socio-economic analysis

GREATER TORONTO HAMILTON AREA (GTHA)

(O GREATER TORONTO AREA (GTA)  toerrssrssmsem o

6,417,516 Total population (2016)

49.6% Total population growth (2011 - 2016)
7,125km?  Total land area

CENSUS METROPOLITAN AREA (CMA)

York

Durham

2,135,910 Total private households (2016)
Peel

5,928,040 Total population (2016)

Toronto
CITY OF TORONTO

Halton
2,956,024 Total population (2016)

4.5% Total population growth (2011 - 2016)

Lake Ontario
2.7 Average number of people per household Hamilton
603km? Total land area

0-14 14.6% Age groups (% of total population)

Figure 2: Map depicting geographic scope of the City of Toronto, Census Metropolitan Area (CMA) and
the Greater Toronto Area (GTA) and including key demographics.

This socio-economic analysis is based on the most recent and relevant quantitative data
and statistics that the researchers were able to access between January and June
2020. Where Toronto-level data were not available, the closest geographical level of
data available (e.g., Toronto Census Metropolitan Area or the Greater Toronto Area)
was used instead. Additional information from City of Toronto policy and strategic
documents, reports from working groups and notes from the kick-off workshop in
February 2020 were referenced to support the findings of the researchers. A
methodology table can be found in Appendix D detailing the different research and
methodological approaches applied for the production of each figure and table. The
methodology table includes any assumptions made in the application of the respective
methodologies.
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The researchers encountered several data gaps that required the use of less optimal
data to provide results. Table 1 summarizes data gaps and the solutions applied for the

purposes of this analysis.

Table 1: Data gaps identified and solutions applied

Data Gaps

Solution

Gross Value Added (GVA) data for Toronto was not available.

Gross Domestic Product (GDP) was used
instead of GVA.

Toronto labour data was categorized by North American Industry
Classification System (NAICS) category name but not by code. Some of
the category naming was inconsistent with standard category names.

NAICS category names were manually
assigned to NAICS codes using the
researchers’ best judgement.

Emissions data categorized by NAICS category was not available.

2016 emissions data from C40 Cities was
used, but it is categorized differently and is
thus not comparable with NAICS categories.

Waste data categorized by NAICS category was not available.

Residential waste categorization for Toronto
was used, but it was not possible to source
comparable Toronto figures for other types of
wastes.

The City of Toronto's waste data is limited to that pertaining to its own
collection services. Private collections are estimated to be 1.5 times
this,'? but there is no data to better understand this significant portion of
wastes generated.

Mention was made of the 1.5 factor in the text,
but this was not used to estimate the total
volume of private waste collections.

Despite data gaps that make direct sector comparisons for emissions and wastes
impossible, the quality of the data available was sufficient to allow for key themes to be
extracted, which is the main objective of the socio-economic analysis. However, there
are important caveats to note with respect to the data used:

e GDP is not as useful to indicate which sectors generate the most value as GVA
(Gross Value Added) because the numbers are influenced by trade subsidies

and taxes.

= According to the source, the calculation of GDP for Toronto is estimated from
Ontario GDP and Labour Force Survey (LFS) employment data, and may differ

from the GDP actually generated by Toronto.

» According to the source,' zero values for GDP represent suppressed data from
Statistics Canada. The zeros for "Agriculture, forestry, fishing and hunting" and
"Management of companies and enterprises" do not necessarily mean that these

sectors do not generate GDP in Toronto.

2IMinistry of the Environment, Conservation and Parks Ontario (2019). Reducing Litter and Waste in Our
Communities: Discussion Paper. Retrieved from:_https://prod-environmental-registry.s3.amazonaws.com/2019-

03/Reducing%20Litter%20and%20Waste %20in%200ur%20Communities%20Discussion%20Paper_0.pdf!

13 City of Toronto. Real Annual GDP Estimates, Toronto City 2018. Online via https://www.toronto.ca/city-
government/data-research-maps/toronto-economy-labour-force-demographics/

14 City of Toronto. Real Annual GDP Estimates, Toronto City 2018. Online via https://www.toronto.ca/city-
government/data-research-maps/toronto-economy-labour-force-demographics/*
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e GDP and labour contributions from the waste-management sector are difficult to
identify because waste forms part of a sector called "Administrative and Support,
Waste Management and Remediation Services," which has been included as
part of "Other" in the GDP source dataset.

e The C40 carbon emissions data is categorized into slightly different sectors than
were used for the GDP and labour analyses, and is thus not directly comparable.

» |tis preferable to have all of the datasets categorized consistently to facilitate
comparison. Typically, the researchers use downscaled national data to arrive at
figures for emissions and wastes per sector. As Toronto is quite unique relative
to the rest of the country, downscaled Canadian data was found to not be
representative of Toronto and was abandoned in favour of alternative sources of
emissions and waste data.

3.2.2 Policy and legislation analysis

The policy and legislative analysis consisted of a desktop review of key relevant acts,
legislation, plans and strategies. The analysis examined municipal, provincial and
federal levels, highlighting interactions and interdependencies. It summarizes how these
interactions and interdependencies affect Toronto’s current and future state, and its

potential to advance circular economy-related plans, strategies and policies.
|

3.3 Socio-economic analysis at a glance
The detailed results of the socio-economic analysis are contained in Appendix A. At a

glance, the analysis sought, gathered and analyzed key metrics on the local economy,
including:

e Gross domestic product (CAD), which provides an indication of a sector’s
economic importance

e Total employment (number of jobs), which provides an indication of a sector’s
societal importance

e Total greenhouse gas emissions (tonnes CO2e), which provides an indication of
a sector’s contribution to climate change

e Total waste generated (tonnes), which indicates how much material the sector
currently wastes that could potentially be put to better use

Based on the sectoral analysis of the sectors that contribute most to GDP, employment,

greenhouse gas emissions and waste in Toronto, the following sectors have been
identified as potential focus areas for more in-depth investigation:
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T0" 1%&504-90)%&="As previously discussed in Section 2, the construction sector is
important in achieving a circular economy because of its prominence throughout
Toronto, its expected growth, the massive throughput of materials and its impact
on emissions and waste. Some businesses in the sector are involved in a
number of initiatives that explore circular economy approaches like design for
modularity and disassembly, showing good potential for innovation. The
researchers believe that gaining a clearer and more granular understanding of
the material flows within this sector will help the City of Toronto better assess
how and where the biggest steps can be taken to accelerate the circular
economy."

30" H"50+" = "&" F+ = +&0'K#% = "5%—-#9+5'&%0'5+#.)9+ (" ; 0?2+ 1)0; "%K' @%64#%&0%="
Waste management is at the centre of many of Toronto’s circular economy
efforts, with a number of ways to achieve the zero-waste goal. Data on waste,
however, particularly non-residential and construction waste, is not readily
available or recorded. As this sector has such a pivotal role in achieving a
circular economy, the researchers recommend that a material flow analysis be
conducted to better understand the “metabolism” of waste from sources not
serviced by the City of Toronto and what data gaps persist.’

UQ" T%&5- - +#'F%%(5'such as personal care products, household furnishings and
equipment, and textiles together represent about one quarter of average
household expenditure, have relatively high environmental footprints, are
associated with a significant amount of packaging and have good potential for
high value applications and lifetime extension. A broad range of initiatives exists
in Toronto to divert waste and shape sustainable consumption behaviour. Further
exploring the flow of consumer goods in and out of households could help build a
quantitative understanding of the size of opportunities to accelerate circular
business models and boost resource recovery. *

3.4 Analysis of policy and legislation landscape
|

3.4.1 Role of municipal policy in accelerating a circular economy

An overview analysis was conducted to surface key insights into the City of Toronto’s
current priorities related to circular economy themes. Due to the large number of
policies and strategies contributing to individual circular economy goals, the researchers
identified common themes reflected in multiple documents, and connected these to the
most relevant or influential sectors in Toronto’s economy. This helps to generate a quick
overview of where policy “blind spots” may exist, and what sectors are strategically
important in driving the transition to a circular economy. Section 3 in Appendix A details
the major findings of the analysis.

|

The analysis shows that the City of Toronto has considerable sustainability ambitions
and is translating these into suitable policies and strategies that lead to action on the
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ground. Many of the common themes (e.g., waste reduction and reuse) are aligned with
those of a circular economy. The analysis highlighted the following areas of particular
opportunity relating to circularity:

o H"50+'()-+#5)%&")&'AY BA'5+90%#5: Addressing waste generated by actors that do
not use municipal services presents a challenge for the City of Toronto, as this
may be considered beyond its scope of duties or outside its authority, and may
require alternative financing sources to the utility rate model that currently funds
its waste management planning and policy activities. However, there is potential
to influence change by connecting large industry players to share data, educating
them on options and technologies available for resource reuse, establishing
zones and infrastructures that facilitate industrial symbiosis, creating demand for
reused content from local suppliers through procurement guidelines, etc.

o  J%&HH5)(+&0)"/'K%% ("C"'50+="The Toronto Food Strategy (Toronto Public Health,
2018) mentions that Solid Waste Management Services is developing a food
waste reduction strategy that includes promotion and education efforts. A new
work stream has been created called “Food System Waste” to encompass not
only food waste from consumers, but also from production, supply and
distribution. Food Systems Waste and the Circular Economy were identified as
themes for 2019, but it appears that this is still under development and has
potential to form a significant part of Toronto’s circular economy efforts."

o L )F)0"/")&(-504)+5="With a strong IT sector, Toronto has the potential to become
a world leader in collaborations with local businesses to address resource and
waste challenges in new ways; for example, gathering local data or developing
new business models that facilitate resource sharing (e.g., online marketplaces
for secondhand goods).

3.4.2 Interactions of municipal, provincial and federal policy

|

Circular economy is being embraced at different levels of government throughout the
world. This section is intended to provide additional context by examining the policy and
legislative priorities at the provincial and federal levels that relate to waste generation
and management. This helps us better understand the potential synergies or tensions
between municipal policies and the ambitions and frameworks being put in place by
higher levels of government. Depending on the sectors selected for further study,
opportunity may exist for future analyses to consider a broader range of strategies,
policies, and legislation beyond waste generation and management in order to identify
additional opportunities to achieve circular economy outcomes.

Table 2 lists key policies related to a circular economy for a variety of products, as well
as plastics at the federal and provincial levels. The table summarizes the goals and
current known status of each policy. The table indicates how the policies support
Toronto’s circular economy goals and it also explores the policies’ limitations.
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Table 2: Summary of federal and provincial policy and legislative directions

S+(+H"N" >00"" /5" & ("9 -##+&0'50""0-5" E-77%#05""&("/) = )0"0)%&5" K%'
T#%.)&9)" /" 0#"'&5)0)%&)&F'0%" " " 9)#9—/""#"
7%)9;" +9%&% = ;'
Q#+90)%&"
Individual e  The rapidly evolving mix of e A transition to a circular economy for
producer printed paper and packaging PPP, as well as for other items such
responsibility (PPP) materials that end up in as tires, batteries, electronic
(IPR).tra.nsmon blue boxes throughout the equipment and MHSW, under the
(Provincial - . ; ; ;
Ontario) province has challenged RRCEA, should improve diversion of
municipal collection programs for these materials from the City of
the past 15 years. Municipalities Toronto’s landfill. It might allow
have found it harder to generate Toronto to reinvest funds and human
revenue from recycling these resources currently dedicated to
materials, and up to 30 per cent diversion of these materials to its
of what is put in the blue box can circular economy initiatives and zero
end up in a landfill."® waste programs (e.g., new reduction
e  Ontario has undertaken an IPR and diversion programs including
transition to increase the amount litter prevention, abandoned waste or
of end-of-life recycling of PPP and the elimination of disposal to landfill).
other materials (including e The province is not currently planning
batteries, tires, electronics, etc.) on an IPR transition for other
by holding producers accountable materials frequently disposed by
for management of these Toronto residents, such as textiles,
materials at their end of life. The carpets, mattresses, and
new system will provide construction, demolition, renovation
producers with stronger (CRD) waste. A plan to improve the
incentives for design changes that circularity of these consumer goods is
improve recyclability of their also required in future years.
packaging and products as the e The IPR transition is unlikely to define
feedback loop is directly linked to collection and management targets
individual producers. and reporting obligations from the
o The IPR transition is guided by industrial, commercial and
the Waste Free Ontario Act, 2016 institutional sector for materials
( WFOA), which contains two transitioning to IPR under the WFOA.
pieces of legislation: the As such, the levels of waste being
Resource Recovery and Circular diverted from landfill that result from
Economy Act, 2016, (RRCEA)'® multi-unit residential buildings not
and the Waste Diversion serviced by the City of Toronto, retail
Transition Act, 2016, ( WDTA). shopping establishments or
e Regulations for tires and batteries complexes, office buildings and large
under the RRCEA are in effect, demotion projects may continue to
but at the time of writing, the remain unknown and unchanged in
ministry is still at the consultation the absence of such transparency. It
stage for blue box regulation. A is likely that the current state of

15 Lindsay, D. “Reviewing the Bleu Box: Final report of the blue box mediation process.” Retrieved from:
https://www.ontario.ca/page/renewing-blue-box-final-report-blue-box-mediation-process

16 Ontario (Current: December 2019). Resource Recovery and Circular Economy Act, 2016, S.0. 2016, c. 12, Sched.
1 [*‘RRCEA”]. Retrieved from: https://www.ontario.ca/laws/statute/16r12 .
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draft regulation is expected in late
summer 2020.

e The RRCEA regulations on
electrical and electronic
equipment (EEE) and municipal
hazardous or special waste
(MHSW) are currently being
drafted at the time of writing.

e  With respect to the blue box
system, producers are to take full
responsibility of provincial blue
box programs over three years
between 2023 and 2026.

regulation of this sector does not
influence or incentivize the sector’s
transition to a circular economy.

Plastic waste
reduction (federal)

e The federal government aims to
designate plastics as toxic
substances under the Canadian
Environmental Protection Act
(CEPA)."

e The federal government indicated
an intention to ban “harmful
single-use plastics” but as of
writing has not provided a final
definition for plastics fitting in this
category.'®

e Though COVID-19 is delaying the
government’s actions, it still aims
to continue with a ban on
plastics.'®

e In late January 2020, as part of
the process necessary to list
plastics as toxic substances
under CEPA, the government
released a Draft Science

Once a substance is declared toxic
under CEPA, the federal government
has a variety of tools that can ensure
products containing the substance
are manufactured or designed® to
reflect circular economy objectives,
such as requiring post-consumer
recycled content, or mandating reuse,
recycling or repair instructions on
labels.?* These tools are unavailable
to the City of Toronto as a municipal
government.

A listing of plastics as toxic
substances under CEPA could allow
the federal government to include
requirements similar to those under
the EU Single-Use Plastics
Directive?® for manufacturing and
design requirements, quantities and
concentrations of post-consumer

7 The Globe and Mail (March 2020). Ottawa Set to Declare Plastics as Toxic Substance. Retrieved from:
https://www.theglobeandmail.com/canada/article-ottawa-set-to-declare-plastics-as-toxic-substance/ ; See also:

Canadian Environmental Protection Act, 1999 (S.C. 1999, c. 33) at Part 5 [*CEPA”]. Retrieved from: https://laws-
lois.justice.gc.ca/eng/acts/c-15.31/;

18 Global News (January 2020). Canada-wide Ban on Many Single-use Plastics on Track for 2021, minister says.
Retrieved from: https://globalnews.ca/news/6484721/single-use-plastics-ban-canada-2021/ .

9 CBC (May 2020). Canada’s new climate targets, plastics ban likely to be delayed due to pandemic. Retrieved from:
https://www.cbc.ca/news/technology/climate-plastics-covid-1.5574981?fbclid=IwAR1raBSQLaN2 9RMIn-

wanpXOtHEjnjplvES45XwIBGmMML4L-5YiBLeRKGY&cmp=newsletter Marketplace%20Watchdog 1284 29647 .

23 See CEPA, supra at's. 93(1).

24 Ibid at s. 93(1)q).

25 EU. Directive 2019/904 on the reduction of the impact of certain plastic products on the environment. Retrieved
from: https://eur-lex.europa.eu/eli/dir/2019/904/0;j .
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Assessment (DSA)?° that
determined “macroplastics” are
harmful.2* The DSA does not
make a similar finding for
microplastics.

e The DSA also found that there
was no significant evidence that
biodegradable plastics fully
degrade in the natural
environment and no conclusive
evidence as to the beneficial
effects of biodegradable plastics
on the environment.??

recycled content in products or
packaging and labelling of products.?®
This directive is part of the EU’s
Circular Economy Action Plan?” and
presents an example of a possible
pathway to a circular economy for
Canada.

Ocean Plastics
Charter

(OPC)
(federal/internatio
nal)

e The OPC “lays the groundwork to
ensure plastics are designed for
reuse and recycling” by bringing
together leading governments,
businesses and civil society
organizations to support its
objectives and commit to taking
action to move to a more
resource-efficient and sustainable
approach to the plastics
management.

e The OPC presents the opportunity for
international collaboration involving a
variety of actors to achieve the goals
of a circular economy.

e Though it might be able to generate
great action toward a circular
economy at an international level, the
OPC is non-binding on any of its
signatories and does not guarantee
they will take the necessary steps to
achieve the OPC goals.

Canadian Council
of Ministers of the
Environment
(CCME)
harmonization
(federal/provincial)

e Lays out a vision for plastics in a
circular economy and defines
areas of work to achieve the OPC
ambitions.

e  Priority actions included extended
producer responsibility, single-use
and disposable products,
infrastructure and innovation,
public procurement and green
operations, and incentives for a

e  Harmonization of provincial waste
management or zero waste policies
on issues such as product design,
collection systems, markets, recycling
capacity, consumer awareness,
research and monitoring is important
to accelerating and streamlining
action toward a circular economy.

e Harmonized standards across cities,
provinces and territories minimize

20 Environment and Climate Change Canada & Health Canada (January 2020). Draft Science Assessment of Plastic
Pollution. Retrieved from:

https://www.canada.ca/content/dam/eccc/documents/pdf/pded/plastic-
pollution/Science%20Assessment%20Plastic%20Pollution.pdf .

21 Ibid at p. 8, 10 and 78

22'pjd'78'9" (6™

26 CEPA, supra at s. 93.

27 EU. First Circular Economy Action Plan: implementation of the first Circular Economy Action Plan. Retrieved from:
https://ec.europa.eu/environment/circular-economy/first_circular economy action plan.html .
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circular economy, among confusion and increase compliance
others.?8 with zero waste and circular economy
e Phase 2 consultations wrapped policies.
up in late January 2020, following
the CCME’s Phase 1 report.?®

|

!

Table 2 shows that the circular economy concept is already informing many facets of
federal and provincial regulation, such as regulations that affect manufacturing, trading
and distribution of products, and extraction of natural resources. The City of Toronto’s
actions to accelerate a circular economy should aim to maximize alignment with
provincial and federal regulations.

3.4.3 Limitations on Toronto powers toward circular economy goals

The circular economy requires policies and laws that affect a variety of sectors,
including natural resource extraction, manufacturing (e.g., product design, labelling,
material compositions, etc.), supply chains associated with importing and exporting
consumer goods, energy, construction and building standards, waste management and
others. As a creature of its governing statute, the City of Toronto Act, 2006°° (COTA),
the City is restricted to exercising only those powers granted to it by the COTA, and it is
unable to regulate with respect to many of the areas relevant to a circular economy that
may be under federal or provincial jurisdiction under Canada’s Constitution.

The power to regulate the flow of trade generally in Canada, as well as across provincial
or international boundaries, remains with the federal government.?’ It also has
jurisdiction over other areas relevant to a circular economy, such as commerce,
bankruptcy, banking, patents and copyrights. Other areas relevant to a circular
economy, such as natural resources, property and civil rights within the province, fall
under the jurisdiction of the provinces under Canada’s Constitution.3?

28Canadian Councils of Ministers of the Environment. Canada-wide Action Plan on Zero Waste: Phase 1, 2019.
Source: http://www.ccme.ca/files/Resources/waste/plastics/1289 CCME%20Canada-
wide%20Action%20Plan%200n%20Zero%20Plastic%20Waste EN June%2027-19.pdf .

29 Ipbid.

30 Ontario (current: March 2020). The City of Toronto Act, 2006, S.0O. 2006, c. 11, Sched. A. Retrieved from:
https://www.ontario.ca/laws/statute/06c11 [*COTA”].

31 Ibid at s. 91(2).

32 The Constitution Act, 1867, 1867 c. 3. Retrieved from: https://laws-lois.justice.gc.ca/eng/const/page-1.html; see s.
92(13).
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Although the City of Toronto has broad powers to regulate to “provide any service or
thing that the City of Toronto considers necessary or desirable for the public,” the
matters over which it can exercise its powers are limited. The City of Toronto can
regulate, for example, with respect to public assets as well as services and things it is
authorized to provide (including waste management). It can also regulate with respect to
the economic, social and environmental well-being of Toronto, including respecting
climate change, for the protection of persons or property, including consumer protection.
It can also license businesses.3

Toronto also faces limits in its revenue-raising powers,3 which must be considered in its
decisions to allocate financial resources. These restrictions may result in the City of
Toronto providing certain circular economy innovations in partnership with other orders
of government or with the private or non-profit sectors.

These restrictions must be considered when determining Toronto’s actions toward a
circular economy in order to focus Toronto’s work on regulating those areas over which
it has statutory powers. For example, Toronto’s licensing powers explicitly restrict it from
licensing manufacturing or industrial business, the sale of goods by wholesale and the
generation, exploitation, extraction, harvesting, processing, renewal or transportation of
natural resources.?® This limitation means for example, that Toronto cannot use its
licensing powers to require that new products be manufactured so as to contain circular
features such as modules that can be reassembled into new products at later dates.

On the other hand, despite federal regulation in the area of competition, courts have
held that Toronto can consider and regulate competition within the City if it is acting to
further a genuine municipal objective, such as minimizing nuisances, noise or to ensure
the health and safety of its residents.3” For example, courts have upheld Toronto by-
laws that placed criteria on the registration of limousine licenses, including limiting the
age of vehicles eligible for licensing, prescribing minimum fare requirements, and
regulating pick-up times and locations. This regulation had the effect of preventing the
limo industry from being flooded with additional operators, which could have had
potentially detrimental effects on the public and the municipality.®®

Therefore, the extent of Toronto’s powers to regulate the activities of business and in
areas related to the circular economy are not obvious and must be studied carefully to
determine the best use of Toronto’s powers regarding its circular objectives. A variety of
policy initiatives and legislative enactments influence the extent of these powers. They
include the EPA, RRCEA, Planning Act, Building Code Act and others.

33 COTA, supra at s. 8(1).

34 Ibid at s. 8(2).

35 A Discussion of Public Policy Revenue Tools under the City of Toronto Act, 2006," City of Toronto Corporate
Finance Division at 1, March 2007.

36 COTA, supra at s. 89(1).

37 Toronto Livery Association v. Toronto (City), 2009 ONCA 535, 2009 Carswell Ont 3714 at para. 84 (Ont. C.A.).
38 pid'at para. 46.'
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3.4.4 Possible tools to accelerate Toronto action toward a circular economy

Although a more in-depth study would be required to determine all the legal and policy
tools available to the City of Toronto in its transition to a circular economy in light of the
federal and provincial policy directions, and in light of the limitations on Toronto’s
powers under the COTA, there are areas within Toronto’s powers that may assist it in its
circular economy transition:

o M"&(<-5+"7%C+#5="A key municipal power is over land use. The provincial
Planning Act®® and City of Toronto Act'" grant the City some planning powers
that support protection of ecological systems, efficient use and conservation of
energy and water, and provision and efficient use of transportation, sewage and
water services and waste management systems. The Official Plan is one of the
main tools at the City’s disposal for directing land use and development within its
jurisdiction.*! Circular economy goals could be further advanced in this plan,
which currently directs that public and private city-building activities will be
environmentally friendly based on addressing environmental stresses caused by
the consumption of natural resources. For example, by reducing: the amount of
solid waste requiring disposal in landfill and by promoting programs for reducing,
reusing, recycling and composting; consumption of water and generation of
wastewater; energy consumption and greenhouse gas emissions; and reliance
on carbon-based fuels for energy.*? These measures reduce Toronto’s reliance
on natural resources and can be expanded on to facilitate a transition to a
circular economy.

o N%&)&F'$;</""C5= Zoning by-laws are authorized by Section 34 of the Ontario
Planning Act. Zoning can be a powerful tool for permitting and regulating land
uses, as well as establishing standards for buildings and structures. Zoning by-
laws may comprehensively regulate land use and development across the entire
municipality or within a specific area of the municipality. Zoning by-laws may
facilitate a broad range of circular initiatives by regulating the type of construction
and the height, bulk, location, size, floor area, spacing, character and use of
buildings. Municipal zoning by-laws could also be used to regulate uses to
permit urban gardens that can provide food, greenery and commerce to Toronto
communities. Toronto’s Green Roof Bylaw requires green roofs on large
buildings. Cities could also include regulations setting separation distances, as is
common with respect to the regulation of agricultural activities. Together,
permissive zoning regulations would facilitate shorter supply chains for

39 Ontario (current: April 14, 2020). Planning Act, R.S.0. 1990, c. P.13. Retrieved from:
https://www.ontario.ca/laws/statute/90p13 [“Planning Act’].

40 Ontario (current: July 3, 2020). City of Toronto Act, 2006, S.0. 2006, c. 11, Sched. A. Retrieved from:
https://www.ontario.ca/laws/statute/06¢11

41City of Toronto (February 2019). Official Plan: Consolidated. Retrieved from: https://www.toronto.ca/wp-
content/uploads/2019/06/8f06-OfficialPlanAODA Compiled-3.0.pdf .

42'|pid at chap. 3.4.1.'
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sustainably farmed produce and animal products for Toronto residents therefore
increasing circularity.

o 20?+#'7/"&&)&F'0%%/5= In certain cases, municipalities can enter into
development agreements with developers over a range of aspects of a proposed
development.*?® Site plan controls can be used for a number of sustainability
purposes, including requiring sustainable design features on the fagade and
roofs of buildings.** Toronto currently requires Toronto Green Standard
sustainable performance measures through the planning process, which includes
measures for storage and collection of recycling and organic waste, building
reuse, construction waste management, and sustainable building materials.
Future studies should explore additional mechanisms that may be available to
the City of Toronto, including the development permit system to impose criteria
and conditions.

o O&+#F; '#+F-/"0)%&5= Toronto can play a variety of roles when it comes to energy
regulation, such as conversion of its vehicles fleets to alternative fuels,
advocating for improved efficiencies in provincial building standards, and in
assisting the Province in developing building energy codes and standards.*®
Through the planning process, Toronto requires a number of sustainable
performance measures as part of Toronto Green Standard Tier 1 requirements,
including the submission of an energy model to demonstrate higher level of
energy performance for new construction.

4 Local initiatives contributing to Toronto’s circularity
I

4 1 Introduction

As part of the landscape analysis detailed in Section 1.2 Appendix A, researchers
identified a number of efforts by residents, local businesses, non-profits and social
enterprises that contribute to circularity in various ways. Assessing actions and
contributions of local companies/non-profits/social enterprise and initiatives by residents
provides important insights into the degree to which non-government-led activities are
already underway, which sectors they are most active in and how well they have
established themselves. It also provides insights into how local businesses are
innovating, what (positive) effects they have had and where there could be potential for
further action. Appendix A details the results of a scan of local businesses and
community initiatives and insights into how they contribute to accelerating a transition to
a circular economy.

43 Planning Act, supra at s. 37.
44 Ibid at s. 41.
45 Northey, R. “The Role of Municipalities in Canada’s Energy Strategies”, 25 J. Env. L. & Prac. 135.
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Complementary to the analytics contained in Appendix A, this section provides:

a) A reference catalogue of the initiatives that were identified. The catalogue
includes primarily efforts, initiatives and business and community actions that
have an effect on Toronto’s circularity even if some of listings represent
efforts and actions that service or have impact beyond Toronto’s municipal
borders.

b) A reference catalogue of some notable groups and organizations focused on
awareness-raising, education and advocacy in support of Toronto’s
circularity.

c) A profile table of type of individual actions anecdotally known to be
undertaken by Toronto residents and how those contribute to Toronto’s
circularity.

The catalogues listed in this section were intended to provide a snapshot of the current
state within the community to inform future planning and strategy. The City of Toronto
could consider a more comprehensive approach to capture a more holistic picture of
initiatives and communicate them to the public and businesses in order to amplify
circular economy actions and encourage development of more circular initiatives.

4.1.1 Catalogue of local businesses, not-for-profits, social enterprises and
community-led efforts contributing to Toronto’s circularity

[

Appendix C, tables 1a, 1b, 1c and 1d, are a catalogue of local businesses, not-for-
profits, social enterprises and community-led efforts that have implemented actions that
contribute to Toronto’s circularity. The catalogue describes in general terms the
qualitative effects of each listing.

The listings included clearly depict trends of actions that promote waste reduction and
diversion strategies across all forms of initiatives identified (i.e., business, non-profit,
community action). For the most part, local initiatives tend to focus on changing
individual behaviour by offering alternative choices, guidance and education. Food
waste stands out as a recurring theme and often touches on the single-use packaging
issue associated with food. There is a clear drive to eliminate food waste, which is likely
amplified by social drivers such as poverty alleviation and nutrition security. Efforts to
reduce food packaging have likely benefited from heightened awareness about the
environmental impacts of unnecessary and single-use plastics. Additionally, local
initiatives (especially community and volunteer-driven) that focus on repairing,
repurposing and sharing are often connected with participatory initiatives that seek to
bring people together for social connection and interaction. Some business-to-business
listings aim to promote the business benefits of improved energy efficiency and
circularity and sustainability in design and building.
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4.1.2 Overview of advocacy organizations and volunteer-based groups promoting a
circular Toronto

|

Transitioning to a circular economy involves the support of organizations that can
advocate for change, provide education and support and serve to enhance awareness
and motivation of different audiences. The researchers identified a number of Toronto-
focused organizations and volunteer-based groups providing specific actions and
support that contribute to the necessary shifts from individual behavioural and mindset
scales to systemic and policy levels. Appendix C, Table 2 presents a list of Toronto-
focused organizations and volunteer-based groups and the types of actions and support
they provide.

Toronto’s circularity journey also benefits from provincially and nationally focused
advocacy as well as private sector—focused efforts involving large companies. Groups
like the Circular Economy Action Lab, UN Global Compact Canada, Canada Green
Building Council, National Zero Waste Council, Ontario Waste Management Association
and many more advocate for high-level systemic changes that can benefit Toronto’s
circularity. However, for the purposes of this analysis, Appendix C, Table 2 includes
listings that are known to include some Toronto-specific actions.

|

4.1.3 Profile of personal/household actions that contribute to Toronto’s circularity

|

In parallel with the actions that local businesses, not-for-profits, community
organizations and organized partnerships are taking to contribute Toronto’s circularity,
the actions individual residents can take will play an equally significant role. Enabling a
circular economy requires changes in how a city provides for the material needs of its
residents as well as how residents choose to have those needs met — how they
consume. Table 3 below outlines the kind of individual and household actions that affect
the amount of waste generated by our lifestyles. Waste in this context is defined as any
form of material, solid waste, as well as energy, water and broader carbon waste.

For each listed action, a description of the qualitative effects of those actions is
provided, along with a link to a local resource that can provide initial information. The
actions listed in Table 3 are the product of a desktop search of actions Toronto
residents are already taking, including some actions directly supported by City of
Toronto through funding grants. Although examples of such actions can be found
throughout Toronto, their cumulative impact on the overall circularity of Toronto remains
limited. Determining best pathways to amplify the cumulative impact of such personal
and household actions would be of significant value as the City of Toronto defines its
circularity strategy.

Effects of individual actions on circularity can be broken down in different ways. From a
reuse perspective, effects on circularity can be described in terms of how long people

choose to keep certain goods instead of discarding them to purchase the latest version.
From a nature-based perspective, the effects on circularity can be described in terms of
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the potential of action to reduce ecological footprint and/or to regenerate natural
systems. For example, many people committed to zero/low-waste lifestyles refer to their
desire to get rid of packaging waste when they buy goods or food. We therefore focused
on capturing circularity effects in terms people relate to the most when it comes to

inspiring action.

The list below does not imply that every resident is able to undertake such actions in the
same manner or even at all. Equity, accessibility, gender and racial biases are some of
the barriers that can prevent well-intentioned people from being able to adopt circular
practices. Although anecdotally the actions listed are exemplified by Toronto residents,
it is important to note that future work contemplated by the City of Toronto to enhance
and expand such actions will greatly depend on applying an equity lens that can ensure
broad participation opportunities and help fairly and collectively distribute the benefits of
a circular economy.

Table 3: An overview of effective personal/household actions that contribute to Toronto’s

circularity.

Type of action

Description

Qualitative effect of action

Local information
resource

consumption is one of the
biggest contributors to solid
waste. Transition from
disposable consumption to
responsible, durable
consumption can transform
deep-rooted behaviours.

waste material in the waste
stream. For locally produced
unnecessary and single-use
products, reduces the energy
waste in their production.

Backyard Compost is a natural fertilizer Reduces the amount of https://www.evergreen.ca/
composting/ and soil conditioner. It can be garden and food waste put at | downloads/pdfs/Backyard
Condo made at home from organic curbside (and ending up in -Composting-Guide.pdf
composting materials such as kitchen waste stream).
scraps and garden waste. https://www.highrises.com
[quide-to-apartment-and-
condo-composting.php
Zero-waste From package-free groceries Significantly reduces the https://environmentaldefe
shopping/ to package-free goods, zero- amount of solid waste nce.ca/2019/05/17/nine-
consuming waste shopping empowers generated from unnecessary, | tips-zero-waste-grocery-
individuals to reduce waste single-use packaging shopping/
through their consumption material.
behaviours, pressuring
producers and sellers to
change their practices as well.
Buy less Unnecessary material Reduces every form of solid http://zerowastetoronto.or

al
!

https://www.storyofstuff.or
a/movies/story-of-stuff/

DIY household
and hygiene
products

Torontonians can safely
produce non-toxic household
and basic hygiene products
with ingredients derived from
sustainable, low-waste,

Reduces waste generated
from single-use packaging.

https://www.cbc.callife/the
goods/get-a-chemical-
free-clean-with-these-all-
natural-diy-cleaners-
1.4015291
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Type of action

Description

Qualitative effect of action

Local information
resource

sometimes closed-loop
sources.

https://davidsuzuki.org/wp

content/uploads/2017/10/
queen-of-green-green-
cleaning-recipes.pdf

https://davidsuzuki.org/qu
een-of-green/how-to-
make-non-toxic-
deodorant-and-lip-balm/

Refusing
unnecessary
printed media

From printed bills and banking
statements to printed
advertisement flyers in our
mailboxes, much printed
material in our daily lives is
now unnecessary. Going
responsibly digital affects the
amount of household waste we
generate.

Significantly reduces amount
of paper entering the
recycling and waste streams.

N/A

Implementing
repair, reuse,
repurpose in the
home

Many things around the home
can be repaired or repurposed.
And as part of the sharing
economy, what is no longer
useful to one person can be of
use to another.

Reduces waste from disposal
of still useable products or
materials that can be
repurposed or upcycled.

https://repaircafetoronto.c
al

People- and From getting a library card to Sharing instead of buying https://sharingdepot.ca/
community- joining a tool library to comes in many different
focused sharing | exchanging services in a forms and covers many https://torontotoollibrary.c
economy timebank to donating or different goods and services. | om/
exchanging household items As a result of increased
and goods, participating in the | sharing, waste generated by
share economy is on the rise. disposal of either single-use
or still useable products is
reduced.
Installing a Homeowners can convert their | In addition to human and https://www.c40.org/case
green roof rooftops to green, living roofs. | environmental health studies/city-of-toronto-s-

benefits, green roofs reduce
energy use (act as an
insulator) and can reduce
water use (if connected to a
rainwater-harvesting
scheme).

eco-roof-incentive-
program-and-green-roof-

bylaw

Household solar

Solar PV systems convert

Reduces the amount of

https://www.torontohydro.

installation sunlight into electrical energy. | carbon-intensive electricity com/grid-
consumption, thus helping to | connections/solar-pv
reduce carbon footprint and
air pollution.
Household A significant portion of our Reduces carbon footprint by | https://www.torontoenviro
energy- individual carbon footprint is reducing electricity nment.org/retrofits video
efficiency related to our homes; the need | consumption.
retrofits to heat and cool; lost energy https://www.toronto.ca/ser

due to poor insulation.

vices-payments/water-
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Type of action

Description

Qualitative effect of action

Local information
resource

Retrofitting older homes and/or
designing newer homes with
responsibly sourced materials
significantly affects energy
use.

environment/live-green-
toronto/lets-transformto-

together/

Rewilding lawns

In Toronto, the main “lawn
rewilding” actions have been
for food and/or pollinator-
friendly gardens. Xeriscapes
(water-wise gardens) and
meadowscapes are other
options that can contribute to
reduced water use.

Reduces water consumption
that depends on city
infrastructure — less pressure
on watershed source.
Reduces food waste (if “food
forest” option selected and
when combined with
backyard composting.

https://davidsuzuki.org/qu
een-of-green/get-yard-off-

grass/

Buying local

Buying local covers food,
fashion, household goods and
any other necessity that can
and is being designed and
produced locally.

Reduces carbon footprint;
reduces waste from
packaging (if paired with
zero- to low-packaging
options); enhances social
and cultural values and
resilience.

https://www.toronto.ca/ser
vices-payments/water-
environment/live-green-
toronto/rethink-food/local-
food/

Active mobility

The choices people make with
respect to getting around the
city have a big impact on local
carbon emissions and air
quality. Walking, cycling,
skateboarding and pedal
scooters are all modes of
active transport that can
transform how we get around,
providing clear health and
circularity benefits.

Reduces personal carbon
footprint; reduces air
pollution; enhances health.

https://www.cycleto.ca/

http://canadawalks.ca/abo
ut/benefits/

Local banking

How people bank has a direct
effect on the macro trends that
incentivize the linear economy.
Local not-for-profit banks and
cooperative credit unions are
more aligned to personal
needs and local norms.

Can disincentivize linear
economic activity and
incentivize low-waste, low-
carbon, circular and local
economic activities.

https://vancitycommunityi
nvestmentbank.ca/!
|

https://www.independent.
co.uk/money/spend-
save/earth-day-
environment-fossil-fuels-
banks-switch-banking-
a9475681.html

Political action
and civic
engagement

Expressing views that promote
circularity by reaching out to
decision- and policy-makers at
every level has the biggest
potential for long-term and
more permanent change.

Can lead to long-term
structural changes needed to
permanently shift to low-
waste, circular economies.

N/A
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4.2 Observations and insights on local initiatives

|

The Toronto circularity landscape is well populated with a variety of initiatives seeking to
help transform business and enterprise, personal and household choices and
behaviours as well as the more systemic changes needed at the governance level. The
listings provided in this section demonstrate clear motivation and intent across sectors
and at the community and individual level. Such actions and initiatives are indicators
that Toronto, as a community, is already on a transition journey with government,
business and residents already clearly recognizing the wastefulness of a linear, throw-
away economy. It also demonstrates that Toronto, as a community, is realizing that a
transformation to a collectively beneficial circular economy is possible and happening.
The presence of such a variety of actions and initiatives already in progress (and with
many already supported by the City of Toronto) indicates that although the incubation of
innovative and transformative ideas will always be of value, Toronto and Torontonians
are poised for an acceleration of the change already started.

5 Reflections on the state of Toronto’s readiness for

circular economy

|

The landscape analysis presented in this document was conducted to provide a shared
understanding of Toronto’s current landscape, including the character of its local
economy, policy and legislative landscape, household consumption patterns and
existing circular economy initiatives. When brought together, this information helps
guide an informed discussion about the opportunities and barriers in the transition
toward a circular economy. This section summarizes the key take-aways with respect to
the state of Toronto’s readiness for a circular economy transition.

The most salient observation is a recognition of the City of Toronto’s commitment to
circular economy thinking and principles. This is exemplified by a number of ambitious
waste management goals and objectives found in the Long-Term Waste Management
Strategy and TransformTO. At a city governance level, these stand as a strong signal of
ambition to residents and businesses. This alone creates a key enabling environment
for Toronto. However, achieving the goals of waste avoidance and diversion requires
accurate monitoring of the flow of resources. The researchers have found that very little
data is available about waste flows within the IC&l sector, yet it is estimated that, in
Ontario, IC&l waste (including construction and demolition waste) is approximately 1.5
times the volume of residential waste, and about 83 per cent of the IC&l portion ends up
in landfills*6. This lack of data availability is a barrier to the critical steps needed for a
transition to a circular economy. Better monitoring and data could provide a notable

opportunity for Toronto’s path toward a circular economy.
|

46'Ministry of the Environment, Conservation and Parks Ontario (2019). Reducing Litter and Waste in Our
Communities:'Discussion Paper. Retrieved from: https://prod-environmental-registry.s3.amazonaws.com/2019-
03/Reducing%20L.itter%20and%20Waste %20in%200ur%20Communities%20Discussion%20Paper 0.pdf '
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From a city-economy lens, material-intense sectors such as construction and real
estate, as well as consumer goods and retail, stood out as not only being important from
a waste-generation perspective, but also as sectors already active in attempting to find
circular solutions. The construction and real estate sectors are by all measures a
significant presence in the city-scape. The City of Toronto’s ability to incentivize actions
that contribute to circularity and penalize uncircular actions offers a natural intervention
point around how, in collaboration with developers, the future of Toronto’s construction
and real estate sectors might evolve. Some developers are already involved in a
number of initiatives that explore circular economy approaches, like design for
modularity and disassembly, creating important potential for innovation.

The retail sector, which manages the distribution and sale of consumer goods, including
personal care products, household furnishings and equipment, and textiles, represents
about one quarter of average household expenditure, has relatively high environmental
footprints (for example, being significant contributors to the waste stream) and has good
potential for high-value applications and lifetime extension. At an individual and
household scale, Torontonians have increasingly voiced concerns about wasteful
personal consumption and how change needs to be accelerated. Over 70 initiatives
were identified that demonstrate how local businesses, non-profits and community-led
efforts are enabling circularity in Toronto in areas such as food waste, unnecessary
packaging, and repairing, making, repurposing and sharing/exchanging household
goods. The intersection between manufacturing, retailing and purchasing of wasteful
products (e.g., products with unnecessary packaging) seems poised for solution-
oriented transformation. Consumer pressure on retailers can push up to producers,
creating a virtuous cycle of change leading to desirable, circular outcomes. At the
provincial level, Ontario is home to the highest concentration of manufacturing activity in
Canada. Production of consumer goods (i.e., clothing, household furnishings and
equipment, food and beverages, etc.), plastic packaging, paper, and metal for the
automotive industry stand out.#’348 Toronto residents are key consumers of these
products, which make up a substantial part of their environmental footprint. The largest
number of circular economy initiatives illustrated by the current research focuses on
consumer goods, showing good momentum and engagement between businesses and
communities to expand and scale much further.

The prevalence of local actions by businesses, community groups, residents and
Toronto-focused education and advocacy organizations is another strong indication that
critical building blocks and a strong foundation for amplified and accelerated action is
present. A successful circular economy transition cannot be a unilateral, top-down
action. It depends on participation, co-creating and instilling a common and collective
sense of ownership. Toronto’s culture of engagement, diversity, inclusivity and civic
action with respect to decision-making that that affects the well-being of its residents

|

4T'The Canadian Encyclopedia (2006). Manufacturing in Canada. Retrieved from:
https://www.thecanadianencyclopedia.ca/en/article/manufacturing!

48;Government of Canada (2020). Summary — Canadian Industries Statistics: Manufacturing. Retrieved from:
https://www.ic.gc.ca/app/scr/app/cis/summary-sommaire/31-33
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offers a strong starting point for a circular economy transition. Though much work needs
to be done to address issues of equity and justice, the relative awareness of such
disparities may allow Toronto to shape early on how its circular transition can be
designed in a way that addresses the well-being of all residents.

In summary, the level of effort relevant to circularity already progressing in the Toronto
landscape indicates a solid state of readiness with respect to enabling and accelerating
a circular economy transition. With commitments and engagement visible across all
sectors and scales, Toronto is well-positioned to take significant steps away from a
wasteful and linear economy toward one that delivers real well-being within the limits of
natural systems. Key economic sectors are already taking action and are clearly
motivated to take more, in partnership and collaboration. Amplifying current actions and
aspirations will provide strong building blocks for a circular Toronto.

Although beyond the scope of the current work, the researchers note that efforts to
advance waste management, circularity and other sustainability strategies should
amplify efforts that aim to improve collective economic prosperity, social justice and
environmental resilience for all residents. This landscape analysis, representing a key
step in developing a circularity baseline, examines information, models and a mix of
qualitative, semi-quantitative and quantitative data to provide a snapshot of Toronto in
relation to circularity. The lived reality of Toronto residents is, of course, much more
nuanced and complex. The transition to a circular Toronto will benefit from an
acknowledgement and consideration of the Indigenous ancestors’ wisdom, and what
has been passed down through the blood lines and storytelling to Urban Indigenous
Nations, persons, and communities.

Tkaronto's unique cultural diversity and the effects of different social disparities and
gender inequalities should inform and provide a lens for this work. For instance, through
its efforts to define and achieve its circular economy objectives, the City of Toronto can
embed in its transition actions that are named in the recommendations of the Truth and
Reconciliation Commission* and the City of Toronto’s statements of commitment to
Indigenous Peoples.*° A circular economy approach for Toronto must not come at a
cost of persons and communities who are disproportionately disadvantaged and
marginalized by current systems and conditions. The City should also recognize that
many of these persons and communities face challenges participating in City work and
accessing City resources which are structurally designed to benefit some over others.

A transition to a circular economy can, when well-informed and intentionally designed
and implemented, be a vector for increased inclusivity, accessibility, participation,
actions, and collective prosperity and opportunity. The current work strives to ensure
that a circular economy approach for Toronto is applied in a way that amplifies the

|

49'The Truth and Reconciliation Commission of Canada (2015). Calls to Action. Retrieved from:
http://trc.ca/assets/pdf/Calls to Action English2.pdf!"

50'City of Toronto (2015). Commitments to Indigenous Peoples. Retrieved from:
https://www.toronto.ca/citygovernment/accessibility-human-rights/indigenous-affairs-office/commitments-to-
indigenous-peoples/!!!*
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aspirations of all residents and reflects the values outlined in the City of Toronto’s
various statements, commitments, and declarations on accessibility, excellence, anti-
racism, and human rights.>!

S'City of Toronto (2017): 2015-2018 Strategic Plan Equity, Diversity and Human Rights. Retrieved from:
https://www.toronto.ca/wp-content/uploads/2017/07/976f-A1503399 Strat Plan_web.pdf"’
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Appendix A — Detailed Landscape Analysis
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2 - Description and clustering of North American Industry Classification System (NAICS) codes

7<(-.$)

&$*. ")

1=+7&h
T —=8x L
7" >$-h, Sh
» @S

0$-*)/1./" 41 =+7&}

V=7BW7<¢ —=[8/*" /" 57 " >$-1"" , >h
<$..$)-A

<UCCKO<S! I(
; KOIS<K; (

$$72, 1.302%(
3B (US3$53:(
64, Vi5#6(

§$72,1.3%2$(3$%(
5+:0+,3:(
1$Y%+69, #6(>Q@B(

BAI6(6#592, (521", I6HE(#6I3Y 164 1LHSI6("" 4113, LOHS*3*#A(S("", 2%+51$*(
SS9, 1Y +US* (>4 " 5" Y YO(EA2:#63:#(3SU(, #93k (1 HI42%68(1$72, 1 342

3BU(5+5+,3:(", 2%+596F(KBIBY 164 1#$96("", 2VIOhS*(04+#( 1 #3$6(92(0, 356 L1
2, (06169, Y-+ 0A#6H("", 20+596(2, (", 2VIUKIS*(355#66(02(# -+ LHSY3SU(

B UGH(12, (", 25H661$* (h393(3, #(3:6 2185+ % (

§$72,1.3%2$(3%%(<2 1L 1 +$i53%2%$(>mB(

S3B5H(35%(
1$6+,3%85#(>Q-B(

BAI6(6#502, (521" I6H6(#6I3Y:164 LHSI("" 113, LOHS*3*H(S(IS3$5I3:(
9,3$6350256(>3433(167(0, 3$63502B6(1SV2:ViS* (M4#(5, #3U2BT(1™ +%3%2%(2,(
543$*#(IS(2ES#, 641" (21(I$3$543:(3664968(2, (I$(135L93U$* (I$3$513:(

9, 3$63502$6F(

)i$3$5E3:(3BU(SH6+, 3S5H#( 1 SAVISIHB(>/B(

O#3:(#693%(35%( | 8M6(6#592,(521"" I6#6(#693Y:164 1 #PBI6("" 113, L0HS* 3*HU(IB(, #SUS™T( O#3:(K6I39#( ¥ 5%VI%#6(> 15(
H#$93:(35%( H361$*(2, (2044, EL6#(3:: 2E1S* (144 (+6#(21(93S*LY #(2, (I$I3S*1Y :#(366496F(
#361$* (>QPB(
N,21#66i2$3:7( [N, 214#66i2$3:1( | 8416(6#592,(521. " I6#6(#693Y164 L#$I6("" 113, LOHS*3*#H(IS(35UVIHE(IS( | N,21466i2$3:1( ; SitSHTI5(3$U(8#54$153:(
B5HSUTS(BEN( |65HSUNSBSN( | E4iBA(4+13$(53"93:(16(04#(1.3i2, (15" +F(BAH6#(#6I3Y 64 1 #$96(13_#( ¥ 50VI%#6(>CB(
307LI$I69, 3UVH( | H5A$I53:( 3V3L3Y:# (V4 S2E:HK*#(3SU(6_k:6(27(04#, (# 1L " 204#6T(21%$(2$(35(
6, VIS#6( 64, VISHE(>Q\B( | 3661*SLHBI(YI6IGF(BAH(ISUIVIh+3:(I$%+69, i#6(21(04U6(6#592, (3, #(hHISHM(2S(

04#(Y3616(27(044("3,U5+:3, (1" ""#,06H (30, JUBIS(21(04#(6#, VISH (™", 2Vi%h#,

Page 41 of 61




7<(-.$) &$*. ") =178k 0$-*)/1./7 41 =+7 &4 =y S T Ly AP PN
VR Tl $..$)-M
7 >84S
» (F@)M
USA#, (6%, VISHE( | B4I6(6#592, (521" I6HE(#6I3Y 164 LHSIBT($29(5:3661HAH(02(3B0(294%, (64592,T( | 19hLISi60, SUVAH(BSI( 5 +"""2,9( 5 #, VISH(
SHUBHIHYAS( | A3 LOFHS*I*HI(S(H I BLISFT(2, (1,12, LIS*(HSH#, 3:(2, (, 2+USH( ¥ SOV (>WB(
30 LISI60, 302$B( | L IISUHSISHT(2$(1 292, (VAHAISHET(LI5ASH, 0T(H ™+ LHSY3$%(294#, (
SX@B( " 20 +506(02(H$6+, H0A3IOAHO(E2, (HTTIBIHSHON(", 2VIS*(""#,62$3:(53, #(
64, VISHOT(+$#, 3:(6#, VISHET(:3+$%, 0(6#, VISHE(3S%(2044#, (6%, VISHE(02(
IBUHVI+3:6T(6+54(36(" HI(53, #(6%, VISHE(3BU("* 4 2026TIBI6 A1 (64, VISH6N(
2,*3BICIS* (3BU("", 2L 20$*(, #*12-+6(350VISHEN(6+"'2, U$*(V3,12+6(53+6#6(
94, 2+%4(* 3% 13_IS*T(3UV253U$*(>"", 2 1 2U$*B(V3,12+6(62513: (35%(
" 2:00153:(53+646T(3BU("*, 2 1 20$™ (3SU(HTHSIS™ (MA# (IS, 1696 (210444, (
L#LYH,6F(N, IV34(42+6H42:46(3,#(3:62(1$5: + b4 (
8, 3%#( ©42:#63:#(9,3%H (| 84I6(6#592, (521" IGHE(HEI3Y:164 L#$I6(" 113, LOHS*3*HU(S(EA2H63U$*( | ©42:#63:#(38%(OHI3(8, 3UHn(O#"* 3L, (21(

>\@B(

1#,543$Wi6H1(*#$#, 3:0(Ei842+9(8, 35672, 1 3%2$T(3SU(, U, 1S (64, Vi5#6(
IB5I6H$I3:(02(04#(63:#(21(1L#, 5A3SWIBHE(

O#43L:(9, 3U#(\\6
\Q§(

BAI6(6#592, (521" I6HE(#6I3Y 164 1L HSI6("" 113, LOHS*3*#(1S(, #IBLIS*(
1#,543$Wi6H1(*#$H, 3:0(Ei842+9(8, 35672, 1 3%2$T(3SU(, #SUH, 1S (64, Vi5#6(
IB5I6H$I3:(02(04H(63:4(21(1L#, ASSIBHE(BAH(, HI3LIS* (", 25#66(16 (JA#(1I$3:(
GO (IS4 0469, 1Y+ (27( L#, 5A3SU6HN(, HI3L:#, 6(3, HOAH, H12,#(2, * 3BICHN(
02(6#::(1L#,543SMEH(S(6 131 +3BUUHB(Q2(VAH(*HSH, 3:("+Y I5F(BAUB(6#592, (
521" I6#6(0E2( L3I0 #6(21(,#93k:#, 6T(692, #(3($2$6692, #(, #I3:#, 6F(

C 202, (1#415:#6(3$%(C 292, 505:#6(>M8(

8,3$6"2,(3$%(
E3,#42+61$%(

8,3$6"2,93%2%(
3%(
E3,#42+61$%(
S\XG\]8(

BAI6(6#502, (521" I6HE(HEI3Y:I64 LHSIB("" 113, LOMHS*3*H($(0, 356" 2, U$*(
"'3664$*#,6(3$%(*22%6T(E3,#42+61$*(35%(692, 15 (*22%6T(35%("", 2VIHiS™*(
B4, VIS#6(02(AHGH(#693Y 164 1 #SIBF(8A#( L 204#6(21(9, 3562, 1302$(3, #(, 23%(
30, +5_I$*T(0, 38619(3B(*, 2:+$%(" 36645*#,B1(, 3 T(E3%, (34, (3SU(" 1" HISHE(

8,3$6"2,93%2$(3%%( ; 92, 3*#(>aB(

Page 42 of 61




7<(-.$)h &$*." ) =784 O$-*)/1./" ,h1=t78&Y V=7BW7<" —=/8/*"./" , 47 ">$-1"" , >k
VAR (i | <S$..$)-M
77 >8-S
» @S
82+,i671( 1.967( 84i6(6#592,(521. " ,I6#6(#693Y:64 1 #$I6("* 413, :0(HS*3*H#N (I (2" #,3%$>( 1 96T(K$9#,93i$ L HSBI(3B%(O#5,#3%2%(
#B0#,931$ LHSY 135L4%#6(2, (", 2Vi%i$™ (64, VISH6(02( LH##I(94#(5+:9+, 3:T(#$%,93($ 1 #$I(3$%( >OB(
3B%(,#5,#3%28( | ,#5,#3%U2$3: (1B, #696(27(94#4, (39, 2$6F(
>N@B(
15521 1 2%3%2%(| 84i6(6#592,(521 " ,i6#6(#693Y:164 1 #BI6("",§1.3,L:0(HS*3*H#N(ES("", 2Vi%i$>( 15521 1 2%3%25(35%() 22%( ; #, ViSH#(
3$%(722%( 642,969, 1 (:2%*$*(3$%(52 1" :# L #$93,0(6#, VIS#6(32(9, 3V#::#,61( ¥ 500Vi%#6 (>SB(
6#,Vi5#6(>"-B( V353%2%#,6(3%5%(294#, 6F(
NbRIS<( N+Y:5( N+Y:15( 84i6(6#592,(521. " ,I6#6(#693Y:164 1 #$I6(*" 413, L0(H#S*3*#N(1S(35UVINA6(27( | N+Y:5(1%Li$i69, 3U2H(3BU(=H#TH#S5#n(
; KOIS<K; ( 3%1LiPi69,3%2B( | 3% Li$i69,3%2B( | 3(*2VH,$LABI3:($30+,#n(9439(16T(94#(# S35 LH#SI(3B%(i+%i503: (1B, ", #I3%2B( | <21.""+:62,0(; 2563:( ; #5+,190(UB(

>]@8(

21(:3E6(3$(04#, "+, 6+ 3B, #*+:3U2$6T(3(94#(3% Li$I69, 3%2$(21(
" 2%, 316(Y364(2$(04HLF(

K+5392%(  |KW%+53%2%$3:( BAIB(6#502, (521" I6H#6(#6I3Y164 LHSIB(" 113, LOHS*I*H(S(", 2VINS*( | KU+53%2$(ONB(
6#, VISHE(AGB( | 1869, +502(3BU(9, SIS (S(3(EWk#(V3, 1#90(21(6+YiH5I6H(BAI6(1$69, +5%2(35%(
0, 3UBIS(16(**, 2VIUGHA(YO(6" #5I3:CHI(HEI3Y 164 1L #$IBT(6+54(36(65422:61(
B2:HHOT(+BIV#, BIOHE(3BU(0, JIBIS™ (54, #6("" WBHEO(2, (**+Y:15:0(2ESHIBH(
a+13$(4H#3:94( | a#3:94(53,#(3B%(| BAIB(6H#592, (521" I6HE(#6IIY:164 LHSI6(" 113, LOHS*I*HU(S(", 2VIHS*( | a+13$(a#3:94(38%(; 2513:(e2, _(
3$U(6253( | 62513 A#3:94(53 ,#(YO(H3*$26I6(3BU(, #3ILHSI(", 2VIS*(, #EUGHSY3:(53,4(12, ( 1 SGVISH6(>0B(
64, VI5#6( 366i693$5#(>A-B( | L#I53:(3%(62513:(,#362$6T(3("", 2VIUiS*(625(3:(366169355#(32(14264(

LIS (R

Page 43 of 61




7<(-.$)} &$*.") V=478 0$-*)/1./" 11 =+78&) (= S Ly PN A
7 =8 " $..$)-Ai
77 >$-10 >k
» (F@)M
W=b;80p(  |<2$60,+5U2$( |<2$60,+542$( | BAIB(6H52, (521" I6HE(H6I3Y 164 LHBIG("" 113, LOHS*I*HA(S(52$69, +SUSHT( | <2$69,+5H2$(>)B(
3SU(, #3: (46930 >-PB( 3L IS (3BU(, HS2VIUS* (Y-H IS *6(3BU(HS*ISH#, I$*(E2, _6T(3SW(S(

B+ YUV IS (SSU (VA 2" IS (: SSUF(SAHBH(HEI3Y 164 L #$IB(1.30(2"#, 39(2%(
044, (2E$(3552+$0(2, (+$0#, (5289, 359(02(2044#, (#693Y 164 LHSIB(2, (", 2", 90(
2ES$#, 6F(

1 (5404 #1(
3$0(1L3%,13:(
#"9,3502%(

1 (5404 H#1(
72,469, 0T(1I641$*(
35%(4+$US* (>O@B(

BAI6(6#592, (521" I6HE(#6I3Y 164 1L HSI6("" 113, LOHS*3*HU(1S(*, 2EI$*(
5,2"67(, 36I$* (31 3:6T(43, VHEUS* (L Y#, T(43, VHEUS* (116 4(35%(2944, (
3$11.3:6(7, 21 (0444, ($30+, 3:(43Y13I6(3SU(", 2VIHS™(, £ 3%h(6+**2,9(
350VISH6H(

1* 1540+ #1() 2, #69,0(3%() 16415 (> 1§(

(« CISIS*T( BAI6(6#592, (52" I6H6(#693Y:64 L#BI6("" 413 ,LOHS*3*#U(1$(#79,354%*( | CISI$*(35%(0+3,,0i$*(>RB(

43, 0I$*T(3S%( | $30+,3:0(255+, IS+ (LISH, 3:6F(BAH#(OH, L (LISIS*(16(+6HM(SOAH(Y, 23%(6HS6H(

21:(3$%(*36( 02($5:+%H(" +3,, 0B *T(Et:(2"#, 3%2$6T(LL:1$*(3$%(2044#, (", #3,3U2%(

#0,35028(>-@B( | 5+69213,L0(2$H#(3I0AH( LISH(BISHT(2,(36(3("'3,3(27( LiSIS*(35%VII0K(
K$#,*0(38%( | b%isi#6(>--B( BAI6(6#502, (521" I6HE(HEI3YI64 LHSIB(" 113, LOHS*I*HN(S(2""#,30$*( | K:#5,I580T(M36T(; 4431 (3%( 14, (
E 36, ( H:H59,15T(*36(3BU(E 304, (+LI0HEF(SAHEH(HEIY 164 LHSIG(*HSH, 3H( <2BUU2BIS*( 5+ 0(0=B(
13$3*HLHSY 0,386 LIT(5259, 2: (3SU (0669, Y+ 9 (H:459, 15" 2 E4, (U669, 1Y +3#($30+, 3:(*361(

0, #30(3B0(0469, 1Y -+O#(E 34, (2" #, 3 (BHEH, (606%# 1 6(3BU(6HES*#0

0,439 #SYT35LIHEN( 3", 2VIoht(,H: 394 (6%, VISHET(*#SH#, 3:0(04, 2+*4(3(
", L 3SHBIIST, 360, +50+, H(21(ASHET(" 1" H#6(35%(9, #3 LHSI3SU("", 25H#661$*(
135LI946F(

q(e3%,(;+""0n(; #E#,3*#T(e36%(
C3$3*# L #SI3%(O# LH%3%2%(
¥ S90V9i#6(>KB(
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7<(-.$)

&$*. ")

1=784
T8
77>$-4, >4
. (HAS)M

O$-*)/1./7 41 =t78&Y

V=7BW7<¢ " —=[8/*" /" 57 " >$-1"" , >h
<$..$)-A

C3$+7350+,1$*(

C3$+7350+,1$*(
>P@GPPB(

BAI6(6#592, (521", I6H6(#6I3Y 164 1L HSI("" 1113, LOHS*3*H(1S(4#(
54#1153T(1#543%$153:(2, (" 406153:(0,3$672, 1.3%2$(21( 1 39#,i3:6(2,(
6+YBI3SEHO(ISI2(SHE (", 200+ 5IBF(BAHEH(", 204+596( L 30(YH(ISIBAHNT(S(04H(
BHSEH(0430(0440(3, #(, #3U0O2(YH(+6H%(2, (5256+ LHNT(2, (64 LICTISIEAHRT(S(
DAH(BHSBH(21(YH52 LI$*(3(,3E(L3%,13:(12, (3B(#693Y:164 LHSIO2(+64(1(
T+,04#,(1.3$+1350+,i$*F(

C3$+7359+,1$*(><B(

3 — Raw data file!

TEIS%&! " %%y *+ "1 =8I +1/%0 " *1%2+!" 003 *4* 101 T 22+0 " {51 1*12§+* +36+ " 1O (. +!, - #-&I071%11-82%03407! " %(%!  4+9!!
RS O (K(+, — - ./, 01##/23,$%45,"#1$,67444289:8;:<8<8:764 " (

4 — Full detailed catalogue of initiatives used as part of the DISRUPT methodology of the Landscape Analysis in

Appendix A.

YT (O L1 (OE— 7) + - ORI HO(L, 44+ T = 10681 1 ) *IO+**; 10— (<, ~§<28 A(; 1%~ LG+ O(+$28%+1%0 * 11 - 88 O4(3<-$7% 4=+ * OL(10h(16+*!
101z +1,-) 0" HOI%11-82%03107! " %(%0! L4911 " 454" () (1=>7>$/>05 , $2@4?5A6, B4/t , /IC#4289:8 7 :<8<8: "64(

(

(
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&

LU ESHLT (2(%(2, -, 3/ A5#6(/1(3/8 ,3(9561$#66#6:($/-:7/0;"0/71-6:(6/8L, i(
#$-#0""046#6(, $%(8/ <<5$i-1:3#%(#77/0-6(8/$-0095-1$4(-/ (=/0/$-/>6(80853, 08-1((
|

LU ) R -8 S, Z010/ /% /8) 262" 30 ABANLYN6E" )0FL/E) 2. <L) T0H , )Uhk) <L *THL)*8/6.07. , $T0)9:k

5= *"4@(~/, %4

CDL$H=8K"*./= ,h.""6%, %

EC/. T IFSIS8$* 47, 1C™) ", . "6-1~/)*(<")/.Dh

5/, 64

%

R3,#(C3, #(

N35_3*H0T, ##(122%(38%(42-+6#4 2. (1941 6(
692, #(

O +5H#6(E36%(7, 2L (61$* #5+6#(""35_3*I$F((

4976.00Y3,#1.3, #IF53D((

RI21.366(0#505:#(<3$3%3(

RI21.366(52::#596(E36%#(E22%(3$%(+ L Y#,(

=IV#,96(2, *3$I5(E36W#(35%(9, 35672, 1 6(H(I$92(, #+63Y:#(

499".00Y62 1 366, #505:#F53D#$((

S$5FORI21.3668( 7,21 (1.3$+1350+,#, 61(,#505:1*(*":3596T( " 206+596F((
E36%#(9,3867#,(3$%(62,%$*(693%2$6(3%5%(
:3B%TE:: (6i9#6T(36(E#::(36(E36%#( 1. 3%,i3:6(
1,21 (94#(53,#(3%%( L 3PS 3$5H (2" #,3%2$6(
21(+,Y3B(*, ##$(6""3546T(35%(12, E3,%6(34# 1 (
92(*,25#662,6(712,(52$V#,612$(92(#$#, *07(
E22%(""#::#967(42,%5+:9+,3:(1+:547(
"3,45:#Y23,%(2,(521 " 269
R, +icH%( O#'"+, " 26#6(10L""#,TH5I("", 2%+ 5H(UHENSHN(2( | OH+5#6(122%(3%(2, *3BI5(E36%4(7,2 1 (#SM,I$*(E36%( | 49" 6.DEEEFY,+icHUF5211((
Y#(34,2E$(2+9(1$92(4#3:940("": 3$96Y 364#%( 69,#3 1K
", 2%+596F(
R+$C(SB5F( UTI#,6(35(25:1$#(9, 3% ("":3972, 1 (E4#, #( RO(#$52+, 3*I$*(, #+6#(3BU(, 1"+, " 261$*T(, #%+526( 4%"6.00Y +$cr52 10((
+6#,6(53%$(""269(35%(6#3,54(72,(+6#%(*22%6( | EI6%H(*#$#H,3%#%(7,2 1L (%6""263:(21(6%:: (+6#3Y #(
3%(6#, VISH6(02(3, 3% 3SN(#3, B, #E3,%6( " 2506 (# " U6 (1TH(505:4(21("" , 2%+596F(
9439(53(YH(, #UttH L H(3Y("3, 95" 3US*(:253:(
Y+6i$H#66#6F((
R+,2( N, 0026 ##, (3" (3:2EIS*(,#$93:(21(1W#L6T( | O#+5#6(E36%#(YO(44: 1$*(641%(7,2 L (6" 263Y #( 499"6.0i+69Y+,2F52 11((
*2206(3%% (64, VISH6(92(,#%+5%(E 363 5+:0+,#(92(643,8$*(5+:9+,#(
<2170(<2992%( <:204(%i3""#, (WA, 0(6#, VISHF( O#+63Y:#(5:2046(#:1 LIS W (94#(+6#(21(61$> #6+6#( 499™.0052 1 7052992 $F530((

U3 H, 6(0430(3, H(U6"" 26H(27(1$(: 3BT 6F((

Page 46 of 61




5= @ (1, %

CDL$H=8K"*./= ,h.""6%, %

EC/. T FSIS8$* 47, 1C™) ", . "6-1~/)*(<")/.Dh

5/, 6%

%

<21 1#,513:(1364,(

UTi#,6(:36#, (92%#, (53,9, 196 #(,#7i::6(35%(

O#+5#6(3 1 2+$Y(21(6.2:(E36%(*#$#, 39%F(K " WSt (

49"6.MEEEF521.:36#,F53)((

8#54$2:2*0(SB5F(( H#1.3$+71350+,#6(04#(53,9,1%*#6(:253:0F(1$0( | :41#(505:#(21("", 2%+596F(
( "'3,96(0430(53$$20(YH(+649%(3, #(, #505:4%(39(3(
:253:(7354:090F(
<22:#3,%4( ) +:66#, VIS#(3, 541054+, #(1k, 1. (14392714, 6( OH#+5H6(#SH#, *0(52$6+ 1" U2S(21(Y+H:UiS*6n(,#%+5#6( | 49" WEEEF522:#3 94F53)((

521" HAHSOINH(3, 5AISH5)+,3:(64, VISHET(
I$5:+ U015 (AH(HE1* (21 SHE (SHICH, 2(2, (
2EG53, Y28(69, +50+,#61(1.3i2, (, #$2V3%28$61(
H$#,*0(1L 20H:6(35%(33:06I6F(S$5:+ 6 (04H(
URHBI$(21(SHE (SHICH, 2(2, (2053, Y2%(

69, +50+,#61(1.3i2, (, #$2V3U2$6T(#$#, <0(

1. 296#:6(3$%(3$3: 0616 (

HALY 2%4(53, Y 2$1(, #+5H(6MaM(# Li662$6(21(
Y-S 6F(

K36%(@3, Y2+, (K526=169,i54(

13,*#69(521 1#,503:(", 2i#59(27(196(_I$%(

5+, #50:0("": 3$HU(IS(<3$3UB(A?(35, #68BF (S
EL:(Y#(3(5+:9+,37(521 14,513 T(#1 " 20 LH$N(
H934:(3$%(8, 36I9(4-+YF(K36%(@3, Y2+, (16(3(
HEIB0H, HN(K52=169, 159T(3%0%, #EBIS™ (# -+HI0T(
HOLHSSH(3SN(5: L 30", 2045%2%F(1 (

<21 1 +$P0(KS#,*O(N:3$(EL: (#693Y:164(3(
253, Y28$(1228" 1$4(35, 266(04#(", 2i#50(

OHI+5U2B(IS(#$#, ~0(E36(3S(53, Y25(1229™, I$%(

499"6.00#36943,Y2+,F530((

K#50,#10( N, 2VIsH6(, #13Y HT(5H3ST(S2U6H# HOO(HSH,*0( | O#+5H6(E36H(*“#$#, 3HN(1, 2L (Y3WH#,0(h6"263:(YO( | 4%"6.00#:#50 #10F52 11 (
692,3%#(12, (12,3, 0(2$0H L3SU("2E4, K | ,#5051$*(3BU(, 4+, " 261$*n(, #-+5H6(H$#, *0(
1 5302$6(, 3% #(71, 21 ("2, 93Y #("2E#,(12,( | 52$6+1"U2$(YO(3:2EI$*(12, (692, 3*#n(, #h+5#6(MaM(
240622, (HVHSIB(02(2TT6*  98(, #EUEHSEH6(02 HLI661256(YO(H6"":35I$*("'2,03Y H(UHOH G 2EH#, #%(
#1#,*#$50(Y35_+"(""2EH,(12, (8, 3TTi5( H:H59,15190("", 20+ 5U2$F(
6i*$3:6F(
K$VE, 20#54( R+U(E2, (6" 35#6(+6i$*(3(1Li" (21(41~A6HS%( | O#W+5#6(312+$0(21(+$, #505:#0(E 364 (*#$#, 34%(1,21( | 4% 6.DEEEHSVI, 205421115475
( SHE (3SU(,#13$+7350+ #96(0(, #7+, YI6A#%( 27Ti5#6(35,266(M8 1 ( 21

2TTHSH#(1+, $io+, #(

(
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5" *"d4@(-/,$--% CD1gH™8h"*./" ,b.""6%$,% EC."" . FHI$88S> 4" ,4C™) ", . "6=4*/)*(<"")/.D¥ 5/, 64
%
KSE3VH#( =#:0V#H,6(%i69,(50(#B#, *0(62: +%2$6F( O#%+5#6(#$#,*0(52%$6+ 1 ""%2%$(3$%(, #: 3% (MaM( 49"6.MEEERSE3V#F52 11((
#116612$6F(

K3426( 1 66496( 3 2503+, " 264, 162+, 5H(HVH:2" LHSY( RO(", 2VI%i$™ (54, 5+:3, (#5252 1. 0(3%VIS#(3S%(*+U3$5#(02( | 4%""6.0EEEF#9426366496F52 11((
IBIIBUVH(I43Y(5, #3%6(, 162+, 5#(62: +9256( 521" 3BIHOT(0AH0(A:" (, #Y+5(6 2:19(E 36%(3B%(# " S%(
04396+ 2, U(S4H(SHHIB(21(%iTTH, #$Y( " 2%+BO(T#(505:#K(
521 1 +$0(*,2+"6(94, 2+* 4944, 2" #,(
A 3$3*HLHBI(27(6%: (+6#7+:(**, 2%+5967T(
1.30#,03:6(3B%(# ™+ LHS$I(1439(E2-+:%(
+$$#5#663,L0(#B%(+" (1S (:3B%7h::F((

).2*Y2"( N, 2VI#6(#5267, i#$%:0(,#+63Y #(*":3645( O#h+5#6(3 1 2+$9(27(61$™ #0+61(EI6WH(*#S$#, 3% (1,21 ( | 49" 6.0EEEF,2*Y2 F5211((

Y2 #6(3SU(6+ " H#6(12, (5+692 1L #, 6343
L HO0AHL (12, (64, VI5#6(6+54(36( L 2VIS*H(

12Vi$*K(

a#PU#,628(R,#EIS*(
<21"3%$0(

R, #EI$*(5271""3$0(0439(693, 4#%(""1: 29$*(3(
AB3YH(LL_(5,30(A2 LH (VA 0(", 2%, 31K

O#U+5H#(E36%(7, 2L (61$™ #6+6#(""35_3*1$*(3SU(U#IVH,0(
52$031%#, 65(

499"6.004#$%#,628Y  #EIS*F52 1)((

S5H(OIVH, (3™, 15%6(
(

<:26#95:22" ("3645(Y 299:#(, #5051 *F((

=1V#,96("":3605(7, 2 1 (: 3%l (YO(Y#52 Li$*(3(, #62+, 5#(
72,(13_IS*(OAH(SHIY 20:46(38%(12, (2944, %+, 3Y #(
" 2% +5IB(IFHIT(C+6_2_ 3(5431, 6(iS(0416(53648F(

499"6.00i5# ,iV#,6",($*6F52 1)i$%
#E4((

C3ic3(

1 (CH#"I53%(,#693+, 350092, 3:#,13(04 394V 96 (
3::(122%(E36%#(02(3(13, 1 (5262"#, 3UVH#(21(
EAU54(04#0(3,#(3(L# L Y#,F(S9(16 (4HS(+649%(02(
1.3_#(,154(2,*3$I5(52:1 " 26%(

OHI+5#6(122%(35%(2, *3$I5(E 36%# (153, 1$*(E36%#(
69, #31LF(

499002 3ic3:F53)((

C34#,13:6(#" 5435~ #(

) 350193%6(04#(), 356T#, (21(6+,:+6(1L 3%, 13:6(
YHIEHHS(Y+BISH#E646(3SU($286™, 271
2,*3$Ic3U2$6F(

=IV#,96(E36%#(7, 21 (: 35T (3$%(6+"*2,96(:253(
521 1 +$isH6F((

496003 98# 615", 2iH50* HHF
521002+ 6SH#HH6)E 36045
1.3$3*#1 #$01 30,136
#"543%*#)(
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5= @ (1, %

CDL$H=8K"*./= ,h.""6%, %

EC/. T FSIS8$* 47, 1C™) ", . "6-1~/)*(<")/.Dh

5/, 6%

%

WH2UHS0(1""3 #(

1773 #:(5271 "' 3$0(0439(62+,5#6(6+6931$3Y #(
13Y,I5(6+""" i, 6(3$U(+IICHB(+"505:H#(
139, 13:6(1(196(5:2941$*K(

O+ SH (%" U:H#(E 360 (3S(E 36% (*#SH, 3H(7, 2 L (1941 6(
0430(53B(YH(,#""+, " 26HAT(+""505:4%(2, (, #505:HUF(

499"6.0$#20#$03"***3 #:F52 1.0((

W+%$E_(

<419, #$j6(5:2941$* (Y, 3$%(0439(1L3_#6(
5:20418* (1, 2 L (#$%, #:0(" #G5 286+ LH#, (34"t
E364#(>21765+4(73Y , {568F( 1 4060i23::OT(A VA, O(
*3, 1HSY62:4(16(52 1" 2693Y H#(3$M(3::(04#(
93*6T(:3Y#:6(3BW(""35_3*I$*(3,#(3::(CH, 26
E36%##(

O+ 5#6(3 1 2+$9(27(3#" UcH(E 36%n(, #%+5#6(3 1 2+$9(21(
E360H(*#$H, 300(1, 2 L (615 H#6+6#(""35_3*I$*F((

499"6.00$+%$t_A1#F52 1.0((

N3, 9$#,6(IS(N, 2i#59(M, ##%(

att " 6(Y+6ISHE6HE(6+, , 2+ SUS*(N#3,62%(
V0,72, 0, #0054, 162+, 5H(52696T(+$52V# (
SHE(Y+BISHB6(2"2, 4+ SINH6(35%(3%%, #66(
HVH, 0%30(2"#, 3U2$3: (543 #S*#E(IB(3(*, #HS(
3SU(526064TTHEUVH#( L34,

at:"6(Y+6ISH66H#6(, #n+ 5 E3H, (3SU(HSH, <0(
5256+ 1" U2$(3B(, #+ SH(04#(3 1 2+$4( 21 E36%(S(<H0(
21(82,2$92(3$%(M8 1 (E368#(69,#3 L 6((

4996003 98# 615" 2iH50* HHSF
5210((

N,#090(<:#3%(; 42"(

13, *#(6# #5%2$(21(CH, 20E 36%(,#11:3Y #(
" 2%+596(12, (Y2%0T(6_IST(43L, (3$%(42 1L#(
N: 360567, ##7( Li$i1.3:("'35_3*I$*(

3:9H, $3UVHEF(

OH+5H#6(E36%#(7, 2L (61S* #o+6#(""35_3*1$*(38%(
" 2U+596K(

49"6.MEEEF",#305:#3$642"'F5
220(

1 37 2S5 (

N, 2 1 20#6(04#(, #+6#(21(52$931$#,6(1, 21 (
A0*HSH(", 204+596T(3SU( LUSLLICHE(04#(
31 2+$9(27(36i2$3:(": 3605 (Y 209:46(
L HUR(

O+ 5#6(3 1 2+$Y(27(61S* #6+6#(":36%56(E 36%(
A+5HE(312+$0(21(135_3*I$*(E36%F(

49"6.MEEEF63" 2$#9F530((

s 06"35#(M,##$(02276(

+66#, VI5#(3, 5A13#50+, 3:(63+%2 (6 #5I3:1CIS(
IBOAH(5, #3U2B(21(IVIS*(,2276(72, (94#(

HVE, 281 #$93::0(52$6502+6(42 LH#(2,
YHHS*(2ES$H#,F((

O#Y+5H6(+, Y 3B(44#3Y(16: 3SU(HTTHEN(, HUo+5HE(HSH, *0(
52$6+1 9023072, (522:1$*HF(

4%".06_06"35#* ##$,2216r521
X

84#()lic, 20(=,#66(0#$43:(

) 36412%(, #$93: (6%, VISH(9439(", 21 20#6(
B43,I$*(3BU(, #+61$*(5: 2041$*F(

O+ SH(W " U:H#(E 360 (3S(E 36% (*#$H, 3H(7, 2 L (1441 6(
0430(53B(YH(,#""+, " 26HT(+""505:4%(2, (, #505:HUF(

49""6.MEEEFIc,20,#$93:6F52 1.0((
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5= @ (1, %

CDL$H=8K"*./= ,h.""6%, %

EC/. T FSIS8$* 47, 1C™) ", . "6-1~/)*(<")/.Dh

5/, 6%

%

8AH#(M, 1S3, (5 42" (

3 1.3:(*, 254, (125-+6H(2$(6+693I$3YL90T(
+BH6(,#1i::3Y H(52$931$#, 6F(

OH+5H#6(E36%#(7, 2L (B1S* #5-+6#(""35_3*1$*(38%(
" 2U+596K(

4%"6.NEEERA#* ##$i3,642"'F5
21i(

82, 2892(M, ##$(0221(5$5F(

N, 2VIsH6(* , #1S5(, 221(1$693:: 3025 (35%(
1 3IBHSIS5H(6#, VISHER(

O#Y+5H#6(+, Y 3B(4439(16: 3SU(HTTHEN(, Ho+ 5HE(HSH, *0(
5286+ 19023072, (522:1$*HF(

49%"6. NEEEF2, 2$92* ##$, 2215
30((

b$Y2 #%(C3,_#(

) 25+649(2$(LISILICIS* (61$* #6+6#(
"'35_3*I$*(3B%(Y+0I$*(2$:0(04#(122%(02+(
SHHF(

O#+5H6(E36%#(7,2 1 (BIS*#6+6#(""35_3*I$*n(,#%+5#6(
122%(E36%#F (O +5#6(MaM(# LI66i2$6(Y0(62+,5i$*(
7,21 (:253:("", 2%+5#, 6F(

4976.00+$Y2"#%1.3, #F521D((

10 i$*(O#505:1$%(

; "H5IBUCHE (I (I, IS (4H#3VOT U+, 3Y #(
1.30#,13:6(7, 2 1 (:3SUTL: TS5 +HS* (53, #91(

o474, O(VISO: (A0 1 1 8BT(VIS0:(52 1" 2618280 #(
> | <8BT(SHIS™ (U:#(3SU(294%, (115 +:96926
H#505:#(1L 3%, 13:6(

O#+5#6(6 2:106(E36%(*#$#, 30#%(1, 2 1 (52369, +5%231(
HS2VBU2$T(,#3: (469305

49"6.DEEEFVE i$*,#505:($*F530((

e36#$29)3, 16(

=IV#,96(1220%(E 36%(7, 21 (82, 2$92(Y+6I$#66(
2TTISHET(3B(TH6(0439(722%(E 364492

E2, 16T(EAI54(52$V#,J04#(E360#(32(3(
AHB3Y (62163 LHSI LHSI(", 204+5%(

O+ 5H#6(122%(3B%(2, *3$I5(E 6% (H$u#, IS (04#(E360H(
69, #31LF(

49" ME363#$2973, 16521 (
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LA L) S U L L L 5T-0)/8) 262" 30 A B ANL)N6" . )0FL/8) 2 ). < L)T0H , J0hi) <R *THL)*8/6. 07 , " T0)9:k

&

57 ", " ,H1)"8/.4

CDL$H=8K"*./= ,h.""6%, %

EC. T FSIS8$* 47, 1C™) ", . "6-i/)*(<")/.Dh

5/, 6%

%

1-+3M,20)3,16(

1 +3"2$I5(+,Y3$(13, 1. (443%(*, 2E6(3%(
U569, Y+9H6(042+63$U6(27(64, VIS*6(21(7, #64(
" 2%+ SH(IS(", 29 (HVH, 0(0H3, (12 (1
4+$* O(SHI*AY 2+, 6(

O +516(122%(E 36%#(3$(#$43$5#6(122%(35%($+9, 2%
645+, 100F(

496.003"+3*,2E73, 1 6F53)((

RO-(MiV#(

OHIBY, Y +UH6(+$+6#(722%(7, 2 1 (, #693+, 3596(
3$U(*, 25#, 6(3B(%2$346(02(:253:(122%(
Y3$_6(3$%(521 1 +$190(5#$9, #6F(

O#h+56(122%(E 36%#(3$U(#$43$5#6(122%(35%($+9, 2%
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