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Key Themes (all jurisdictions):

o Building energy efficiency !
o Building heating and cooling options
o Renewable energy development (mostly rooftop solar l

o Community/district energy plans/microgrids

o Innovative financing tools
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o Often framed as an energy security/climate resiliency/adaptation issue

o Toronto already advanced in downtown area (ENWave, Institutional (University and UHN) systems
on heating and cooling

o CEP initiatives tend to be site-specific.

[}

Extensive district heating/cooling/CHP systems in European cities (Vienna,
Munich)

o Electricity DER/Storage/Renewables market integration a work-in-progress.

[}

Community utility models in North America
o Alectra Powerhouse and DER capacity market
o Brooklyn microgrid & Vancouver Neighbourhood Energy Utility
o DER aggregation and electricity markets (California)

[}

Discussions re: ‘smart’ cities, but limited

integration.
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City Authority/Capacity

1. Seek authority from province to set

building EE, PV-ready standards above
OBC, as per BC Step Code, US states

2. Data access from utilities for energy and CC planning purposes

3. Modelling capacity to assess options and emissions, cost impacts
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Governance

i B

1. Toronto Hydro role microgrid and DER developmefs )//‘TNTO% /e

2. Accountability for city staff and agencies on climate change goals

3. Coordination with utilities (ENWave, Enbridge, Toronto Hydro) and
other actors around future role of gas grid, heat pumps, RNG,
hydrogen

4. Role of Atmospheric Fund

5. Establish an Energy Service Company (ESCO) to ease customer
journey by providing financing and contractor recommendations
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Financing

Figure 2: Visualization of a Energy Service Company (Brown, 2018)

- PACE (Property Assessed Clean
Energy) model common in US

- Portland - 1% retail sales surcharge
(Clean Energy Community Benefits

Fund)

- New York — proposed emission
trading system for buildings subject to

emissions, cap
Committee for

Toronto

A Cap on Carbon A New Commodity
A cap et 8 lmit on carbon . Carbon savings become
emizzions from the energy uantfable tradable
used in buildings. Caps can Q commodity. A building that
be building-zpacific or for all educe: Carbon Delow "0
buildings as a whoie, and they eceives a credit or aliowance
grow more stringent over time. for those extra savings
How It Works
Bullding A reduce: emizzion: Bullding Bz emizzion: are
hree units under itz cap hree Units Over i3 Cap.
000

Bullding A now haz revence Bullding B iz row compliant
10 invest in buliding upgredie: and carbon goals are me.

Figure 1: What carbon trading may look like in
New York City (Urban Green Council, 2020)
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Challenges

* In a federal/provincial/municipal/non-state actor multi-level governance context, the City
of Toronto does not “control all the levers” re: meeting climate change energy goals.
Toronto’s position and capabilities concerning clean energy is unique, as is those of other
cities, making comparisons of best practices difficult.

* As a statutory creature of the province, on issues of energy (and otherwise), Toronto is
particularly dependent on Government of Ontario decisions and actions, as well as on
rovincial |ohysical energy infrastructure (e.g., OPG, Hydro One) and legal infrastructure
|(Oe.g., OEB legal regime)

* Recent experience suggests that neither the federal government (2006-2015) nor the
provincial government (2018 to present) can be counted on to be reliable/consistent
“climate change green energy players”

* Notably, since 2018, provincial decisions have #eopardized & have the potential to
significantly undermine achievement of City of Toronto green ener%y/climate change goals
(e.g., carbon emissions from Ontario’s electricity sector are set to almost triple over the
next decade, as gas-fired generation largely fills the void left by major nuclear
refurbishments & dismantling of green energy programs)

* COVID, and the associated downturn of the economy, and with it, attendant decreases in
Toronto revenue as well as possible “in-progress” and “post-COVID” alterations in
individual/business decision-making and behaviour add an extra layer of uncertainty re:
Torontno planning to meet climate change energy goals





...on the positive side.....

Within Canada, Toronto has considerable political and economic influence:

* based on population alone, if Toronto were a province it would be the fifth largest in Canada; and
* as the financial/economic capital of Canada, Toronto’s decisions/actions significantly impact the rest of Canada

In 2017, Toronto adopted the TransformTO strategy, and therefore the City has achieved important
foundational political buy-in and momentum towards meeting 2030/2050 climate change energy goals

There is considerable low-carbon energy supportive infrastructure already in place in Toronto

e e.g., Toronto Renewable Energy bylaw, Tower Renewal Program, Eco-Roof Incentive Program, Green Standard,
guidelines for Net Zero Districts & MURB backup power, etc.

....and there is associated considerable positive multi-stakeholder low-carbon momentum in the City
(e.g., Enwave/Brookfield Deep Lake Water Cooling System, Better Building Partnership, Toronto
Atmospheric Fund/Efficiency Capital Corporation, Community Energy Plans, BOMA/LEED stds, etc.)

New cleantech innovations are being developed and operationalized every day and the costs of key
cleantech components have gone down considerably (e.g., storage costs have dropped 76% since 2012)

There appears to be considerable appetite for within-City and beyond-City multi-stakeholder coalitions,
partnerships, alliances and innovations concerning clean energy (more on this below)

Regardless of any political/ideological differences among players, in Ontario we are witnessing a widely
accepted, ongoing transition taking place from a centralized energy production/transmissionﬁ
distribution model to more of a hybrid model with multiple de-centralized as well as centralized energy
production/distribution emphasizing more “clean” energy sources, as well as an ongoing transition to
enhanced energy efficiency/decreasing the number of “wasteful” energy consumptive activity





Suboptimality & sustainable governance

“In short [due to roller coaster economies, unpredictable international factors,
fragmented multi-level government responsibilities, evolving technologies, strong
economic interdependence, etc.] the task of developing and implementing effective
public policy responses has become exceedingly challenging in the twenty-first
century. We need to acknowledge the topsy-turvy, less-than-perfect world in which
public policy takes place and devise approaches that operate effectively in these
suboptimal conditions.....”

“.... sustainable governance involves a combination of governmental and
nongovernmental institutions, processes, instruments, and actors.... [A]lthough

collaboration is a common feature of sustainable governance, so too is a certain

amount of “creative tension”...”

“In the use of a diverse, multivariable approach to governing, the failure of any one
aﬁproach does not necessarily mean an overall implementation failure but rather
that another actor, instrument, institution, or process is in a position to “pick up the

slack” or otherwise act as a check and balance concerning a particular behaviour.”  --
Webb, 2005

Related concepts such as polycentric governance, multi-level governance,
collaborative governance, etc., address aspects of the Toronto clean energy situation,
but do not synthesize into a holistic, systematic, forward looking state/non-state
governance approach and framework as does sustainable governance





Suggested two-pronged sustainable governance approach (1)

* Point of departure: economics and the regulatory environment are the two main

drivers for action on green energy. The two-pronged approach set out here attempts
to draw on both of these drivers, working within the acknowledged constraint that

Toronto is but one player of many that is acting in the energy context.

* Approach One (externally focused, working with others): using the aforementioned
influence that Toronto has as Canada’s political and economic municipal leader:

 \ertical: convene a federal—provincial-municipal-frivate sector-civil society conference with the
objective of developing a pan-Canadian multi-stakeholder agreement on an optimal multi-actor
aligned and supportive Canadian low-carbon energy framework, roadmap and timetable (the
formation of the Climate Advisory Committee for Toronto suggests willingness of Toronto-based
academic institutions to take on a major convening role in this respect)

* Horizontal: similar to other jurisdictions such as Australia with its Re-energise Australia, local
government jobs summit, and showing cross-Canadian municipal solidarity on climate change
Issues such as that exhibited by the U.S. National League of Cities, in possiﬁle partnership with the
Canadian Federation of Municipalities and its leadership (with the federal government) on energy
efficiency (or a subset of Canadian municipalities who are leading on energy issues), as well as hon-
Canadian municipal leaders (e.g., building on the C40 Mayors’ Agenda for a Green and Just

RecoverT}g), convene a conference on autonomous municipal climate change low carbon energy
eadership capabilities and from that create a cross-Canada municipal low carbon energy
alliance/agreement similar to the Danish DK2020 project (potential for ACT/university support)




https://www.governmentnews.com.au/event/re-energise-australia-a-clean-jobs-summit-for-local-government/

https://www.governmentnews.com.au/event/re-energise-australia-a-clean-jobs-summit-for-local-government/

https://www.nlc.org/article/cities-condemn-us-withdrawal-of-clean-power-plan

https://www.canada.ca/en/office-infrastructure/news/2020/07/new-green-municipal-fund-tool-drives-energy-efficiency.html

https://www.c40.org/other/recovery-agenda

https://www.c40.org/press_releases/first-dk2020-cap-launch



Suggested two-pronged sustainable governance approach (2)

e Approach Two (Toronto level):

* Conduct interviews with Toronto-relevant players (government, private sector, civil society)
regarding identifying/removing regulatory-related barriers that are inhibiting optimally effective
and efficient Toronto- level low-carbon energy activity with a view to putting in place an optimal
Toronto-level regulatory regime for low carbon energy (institutions, instruments, processes, actors).

* Example: While cities may not be able to do much to affect the price of a solar panel or battery pack, they can

certainly help reduce “soft costs” —especially for rooftop solar. In USA, the permitting, inspection, and
interconnection process for installing a typical residential solar array accounts for around one-third of the total

cost, which averages between $3.00 and $3.50 per watt. Contrast that with Australia, where average
residential solar prices have dipped below $1.30 per watt—in large part due to a permitting and
interconnection process that treats residential solar arrays more like household appliances than like major
pieces of grid infrastructure.

» Conduct a Toronto-level gaps/opportunities clean energy analysis as a basis for developing optimal
autonomous Toronto-level clean energy economic activity: examples: distributed energy resources,
transactional energy systems, energy cooperative virtual net metering, procurement, & innovative
financing, much of which can be integrated into community energy planning (see next slides)

» All Approach Two work could be undertaken with ACT/university support, and will by necessity
involve an exploration of the degree of legal autonomy Toronto currently has to undertake the
envisaged green energy activity (e.q., through properly constituted bylaws, policies, standards,
Energy Transfer Agreements, etc.), and an exploration of how or what enlarged autonomy to act
Toronto might be able to secure from the province and otherwise to undertake the envisaged green
energy activity




https://cleantechnica.com/2020/03/05/adapting-to-fire-how-cities-can-enhance-resilience-with-distributed-energy/

http://www.thesolarfoundation.org/wp-content/uploads/2019/05/Solar-Permitting-2-Pager_FINAL2.pdf

https://www.solarchoice.net.au/blog/category/installation-advice/historic-solar-power-system-prices/residential-solar-system-prices/



Opportunity: Distributed Energy Resources

* Distributed Energy Resources are electricity-producing resources or controllable loads that are directly
connected to a local distribution system or connected to a host facility within the local distribution
system.

* Since 2006, nearly 2,000 distributed energy resources, including solar PV, CHP, energy storage and
wind, have connected to Toronto’s distribution system. However, FIT (an important early driver of
Distributed Energy Resources) is no longer available.

* With the support of relevant federal and provincial government actors, there is an opportunity for
Toronto to exercise leadership in facilitating/incentivizing (and structuring) more
development/implementation of Distributed Energy Resources (DERs) by DER owner/operators:

* This also involves coordination with transmission system operators, distribution owners, distribution system
operators

* consistent with the Market Renewal Pro§ra m, this would involve authoriziation (with appropriate regulator
oversight) of local electric distribution (LED) utilities such as Toronto Hydro to own and manage Distribute
Energy Resources such as behind-the-meter generators (there are DER procurement markets; DER-specific
regulate)d rates; DER bifurcated rates; microgrids/virtual power plants & DER aggregators; transactive energy
systems

* ensure that anti-trust (market power) aspects are addressed with respect to Toronto Hydro

* consistent with the Market Renewal Program, authorize (with appropriate regulatory oversight) non-LEDs (e.g.,
third-party developers of industrial/commercial space, homebuilders) to own and manage DERs

 Consistent with the sustainable governance concept, a combined rivalrous LED/non-LED model may
spur optimal activity. Toronto could convene actors to explore how DERs could be optimally delployed,
and on that basis take the lead in developing the appropriate operating framework (potential for
ACT/university support)






Opportunity — Transactive Energy Systems

* TESs are systems of economic & control mechanisms (market) that allow the
dynamic balance of SU\opIy & demandf(power balance) across entire electrical
infrastructure using value (bids and offers) as the key operational parameter

* If properly structured and technical issues can be addressed, TESs can incentivize
local energy production and distribution.

 The Ryerson Urban Energy Centre (with partners) is currently exploring how this
might work in practice, ironing out technical/technological issues.

* In 2017, an Australian company announced the startup of the country’s first
blockchain-powered residential electricity trading market in a Perth community.
Residents in the community can now trade the electricity generated on their rooftop,
and stored on batteries in their garage without the need for an ener%y retailer. When
someone is not using their share of electricity produced theY can sell their share of
the energy produced to their neighbours. The system uses blockchain technolo%/ to
allow residents to trade electricity amongst themselves at variable prices, providing
an incentive for more developers to install rooftop PV on strata-titled developments.

 The City of Toronto coulcélnlay an important role in convening relevant players so that
barriers are removed and structures/incentives are in place so that TESs could be
optimally deployed in the region. (potential for ACT/university support)




https://www.ryerson.ca/cue/news-events/events/2020/01/transactive-energy-systems-seminar-ieso/

https://www.energy-storage.news/news/blockchain-enables-australias-peer-to-peer-power-trading-kick-off



Opportunity — Renewable Energy Cooperatives & Virtual Net Metering innovations

* The public utility model (in place in Ontario) divides the energy players at the meter, as
defined by the OEB. All ratepayers operate behind the meter (BTM) in an unregulated
environment; the IESO system operator, local utilities, bulk power suppliers and Hydro
One Network transmitters operate in front of the meter under OEB regulatory oversight.

 Effective 2019, Renewable Energy Cooperatives (REC) have the opportunity to be a
supplier to the ratepayer, operating behind the meter. The rules that govern possible REC
behind the meter energy activity fall under Net-metering (NM), The current solar
economics do make this model viable, for projects of a certain scale, if the ratepayer is a
long-term stable entity.

* In the United States, Virtual Net-metering (VNM) rules “have created a tsunami of
community-owned ‘Solar Gardens’ across 17 US states.”

* The Toronto Renewable Energy Co-operative estimates that if Virtual Net Metering were
introduced, it would create a ten-fold increase in distributed solar generation within
years. Introduction of VNM would require the cooperation of provincial and municipal
players.

* The City of Toronto could play a major role in facilitating the convening of the relevant
actors so that such a VNM could be put in place (potential for ACT/university support)



http://www.trec.on.ca/wp-content/uploads/2019/06/Spotlight_on_Solar_abd_Storage_2019.pdf

http://www.trec.on.ca/wp-content/uploads/2019/06/Spotlight_on_Solar_abd_Storage_2019.pdf



Opportunity — Procurement/Suppliers/Partners

Explore the feasibility, and if proven feasible, implement a City of Toronto policy regarding
procurement, suppliers and partners that they be certified to ISO 50001 and ISO 55001

ISO 50001 -- standard specifies the requirements for establishing, implementing,
maintaining and improving an energy management system, whose purpose is to enable an
organization to follow a systematic approach in achieving continual improvement of energy
performance, including energy efficiency, energy security, energy use and consumption

ISO 55001 — standard pertains to asset management, the main objective of which is to help
organizations manage the lifecycle of assets more effectively. By imﬁlementing 1ISO

55001 organizations will have better control over daily activities, achieve higher return with
their assets, and reduce the total cost of risk.

Essentially, the City of Toronto would be leveraging their financial influence on non-state
actors. A transition period would likely need to be put in place before the policy would fully
come into effect

For smaller organizations, a streamlined version of the two standards could be developed,
and technical and other assistance provided to support organizations

To the extent possible, the City of Toronto and its related entities should also align with the
two standards

The City of Toronto could convene relevant stakeholders to explore and (if feasible) to
implement this (potential for ACT/university support)




https://www.iso.org/iso-50001-energy-management.html

https://www.iso.org/standard/55089.html



Opportunity — Creative Financing

« Community bonds are a social finance tool, used by not-for-profits and co-operatives,
that generate both a social and financial return. This tool allows an established
organization to leverage their community of supporters to help finance the purchase
of a fixed-asset, like energy storage equipment.

* The City of Toronto’s Green Debenture Program leverages the City's low cost of
borrowing to finance capital projects such as pertaining to energy generation,
transmission and distribution that contribute to environmental sustainability.

e TD Bank, Export Development Canada and Province of Ontario (among others) have
also issued “climate bonds”

* Federation of Canadian Municipalities’ Community Efficiency Financing program has
put in place a new $S300M initiative to help municipalities and their partners’ design,
Implement and scale-up innovative financing programs for residential energy
performance

* Federal COVID financial assistance tied to addressing climate change

* There are many other social bond/environmental bond/climate bond and other
innovative financing initiatives in place and in development

* The City of Toronto could convene relevant parties to explore the above and determine
how best to leverage this financing capability in support of green energy projects in
Toronto and beyond. (potential for ACT/university support)





Conclusions: A best practices approach for Toronto to meet
2030/2050 climate/low carbon energy goals

* Acknowledge the challenges Toronto faces as but one clean energy player in a
broader multi-actor, multi-level suboptimal governance context.

 But also recognize and harness the distinctive influencing/leverage capabilities and
clean energy leadership role that Toronto already has demonstrated, in order to
devise a two pronged sustainable governance approach to meeting clean energy
goals which is directed at:
* (1) influencing/shaping the external actor/instrument/institutional environment while

 (2) at the Toronto level directly deploying the powers that the City has at its disposal to achieve
clean energy goals)

* Explore opportunities for distributed energy resources, transactional energy systems,
energy cooperative virtual net metering, procurement, & innovative financing, much
of which can be integrated into community energy planning

* As a high profile megacity with a record of leadership on climate change issues, tap
into this profile to convene multi-stakeholder conferences on an issue by issue basis,
with the goal of the conferences always being development of governance structures
that optimally facilitate deployment of green energy activity and eliminate barriers to
same.

* There is considerable potential for ACT/university support for much of the above






'+ Achieving
~ Transform TO'’s
- Diversion Goals:

Best Practices and Lessons Learned:
Calvin Lakhan, Faculty of Environmental Studies

YORKLL,






Contents

Chapter 1: Goal Setting and Priority ISSUES ........ccccveiiieciieciieiieieeie ettt ete b e e enseessessseseseannes 3
Chapter 2: Identifying New Waste Streams for Recovery — Where will our next diverted tonne come
TTOINY .ttt ettt h e e et bt e h e st e bt e bt e st et e eh e e bt et e bt e bt et e bt bt e st et e bt ene et e neeeaes 5
2.1 The next tonne will not come from printed paper and packaging (Blue BoxX).........cccocvevververieenenne. 6
2.2 Organics is the next target Waste StIEAM..........c.vevieerieerieesieeieereesieerteeieesseereesseesseesseesseesseessaesseessesnns 7
2.3 Textiles and Furniture — A MisSed OPPOTTUNILY ......c.eecvieeiieciieriierieesieeieeieeieesieesieesieesseesseeseesseesseenns 9
231 TEXHLE WASEE ...ttt ettt ettt ettt et et e st s bt et e b e bt e st et e s bt e bt et e saesbeeneebe b 9
2.312 Environmental Benefits of Textile DIVerSion ..........ccocceverieriiieniininieiereneeceeeeee e 11
2.314 Social Benefits of Textile DIVErSION .......ccoeiirierieriinieieresie et 12
2.32 FUINItUTE DIVETSION .....veiiiiiiiiieiieieitee ettt s b et e bbb et bt et e s e neeeas 13
2.321 Charitable Initiatives — The Furniture Bank Case Study .........cccccevvvirciinciinciiniicieeieeieeieens 13
2.33 Meeting diversion goals, but With @ PUIPOSE .......ccceevveriiriiiiiiiie et seee s 14
Chapter 3: Increasing the effectiveness of Recycling Promotion and Education (P&E)..........ccccccceuenee. 15
3.1 What is Recycling Promotion and EAUCAtION? ........ccoiieieirininieieieeeesteeeeesie e 15
3.2: Qualifier/Caveats to the @nalySiS ..o 17
3.3 Program Wide P&E INILIATIVES .....cc.eieieiiiiirieieieietsesee ettt sttt 18
3.5 Public Space P&E (also discussed in Chapter 5) ......c.overieieirinieieieeeeseeeee e 21
3.6 Is there a particular form of P&E that works better than others? ...........ccccccevvivviienieniincenieeee, 22
3.7 Findings from the Academic Literature........co.eveieiiirieieeeeeceeeee e 22
3.8 Y FINAINGS ..ottt ettt b ettt ae et b et e e st bt et e b et et ene e betenean 25
Chapter 4: Strategies to Improve Multi Residential Diversion in the City of Toronto............c.ccecceveenennen. 25
4.1 State of Multi-Residential Diversion in TOTONO .......cccceveririerierenieieiesiee ettt 27
4.2 Recommendations fOr iIMPIOVEIMENL: ..........ccuerverierrerreereereetesresresaessessresssesssesssesssesssesssesssesssens 27
4.3: Qualifier/Caveats to the analysis ........cceceeciirciiiiiiiie et ser e e seaesenesssesnnesnnens 28
4.4: Increasing Multi Residential AWATENESS ........c.cccvveververiieeiierieiienteeeeeresressesesessnesssessnesssesssessnens 28
4.5 Multi Residential Accessibility (CONVENICNICE) ......cververrerrerririerreeiesresresreseresresnessesssessessnens 30
4.6 INCTEASEA CAPACILY ...vvervreeereeiieeieiieiteeteeteetestestesetessaesstesssesssesssesssesssesssesssesssesssesssenssesssesssesssesssens 31
4.7 Examples from other JUIISAICHIONS ......cveeieeiiriiiieiie e eieeie et ste e etestesaesbesesesseeseaesnnesnsesssessnens 32
4.8 ClOSING COMIMENLS .....ccuveeererereerereterteeteetestestessessresssesssesssesssesssesssesssesssesssesssesssesssesssesssesssesssesssens 33
Chapter 5: Increasing Diversion in Public Spaces — Waste Away from Home..........c.ccocoeceiininincnnnnen. 33
RO B Sl BTy T 4 TSRS 34
5.11 Increase bin density and placement of public Space bins.........cccevvevieriinienienierierieseereeeen, 34
5.12 INCTEASEA CAPACILY ..evvvevreiieeiieeiieriertestesieesieesteesteesseesseesseesseesseesseesseesseesseesseesseesseessessseesseensennns 35
5.13 Twinning Bins/Bin CROICE. .......c.cccuiriiriirieiiesiesiesee sttt see st st sseesteesteessaesseesseesseessaessaenns 36





5.14 MoNitoring and ASSESSITIENL . .......ccververeereereereereesrerseesseesseesseesseesseesseesseessaesseesseessesssesssesssesnns 37

5.2 The “MaYDE” WOTKS: ...ccviiiiiieeiieieeie st steete e ste et st estaestbessaessaesssesssesssesssesssesssesssesssesssenssesssenns 37
5.21 Implementing Multi Stream Bins..........ccoociviiiiciiiiiiiieiie et sene e 37
5.3 What NIEEAS WOTK:.....eeiiuiiiitieiieet ettt ettt ettt st et bt eat et e sbeeae e e e nbeebeenean 38
5.31 Recycling Promotion and Education in Public Spaces .........cccccceveviriiiciiiiieiieniesiecie e 38
5.4 Factors Contributing to Littering/Illegal Dumping in Public Spaces .........cccoccevvveviienienieneeneeninenn, 39
5.4 Findings from the academic literature and research recommendations............coceeeeeeererereeneenennens 40
5.5 K@Y LEAIMINGS. ..ottt ettt et et b e b e b e b e s bt e s bt e sb e e bt e bt e bt e b e bee e 42
Chapter 6: Improving Diversion in TOronto’s IC&I SECLON ....c.uviiiiiiiiieeiee et 43
6.1 Legislative advocacy With the ProVINCE ...c...iei it 44
5.2 WOTIKING With DUSINESSES c.neviiieiiiiie ettt ettt ettt e ettt e et e e ettt eeettbeeesataeeesssaaeesnsseeesnsseeeessseeennsseeas 47
5.3 IMOVING TONWAIT ...ttt ettt e et e e et e e e etbeeeesatbeeeeataeeeessaaeeensseeesnssseesnssseeeansseens 48
Chapter 7: Methane Mitigation STrategieS ...cciuiii ettt et ette e et e e e re e e e s baee e enereeeenens 48
7.1 Current Landfill Methane Mitigation Efforts Are InSUfficient .......ccccueieeciie e, 49
7.2 Solving the problem at the SOUICE ... vttt et e et e e e evaeeesneaeeas 50
7.3 INTrastrUCTUIAl CRaNEE ..ottt e e e e e e e e e e e eta e eeeeeeentareeeeeeeens 50
7.4 BENAVIOTAl CNANEE ..ot e e e e e e e e e e e e e e eeeta e e e e e e eeentareaeeeeeans 51
7.5: Waste Water Methane MiItIatiON .......e.iei oot ee e e e e aereeeeeeeaes 52
7.5 KEY RECOMMIENAATIONS: 1oiiieiiiieeiiee ettt e ettt ettt e e ettt e e et e e e e taeeeeetaeeesntaeeeesssaeeensseeeensseeesssseeeansseens 53
8.0 ApProaches t0 LCA MOAEIING wieieviiieeiiee ettt ettt e e e e te e e e sabae e e ettee e e ebaeeesaraeeeennseeaennnes 54
8.1 DIffErENT tYPES OF LCAS .eeiieiieee ettt ettt ettt e et e e e e ta e e e ettaeeeentaeeeessaaeeensseeesnsseeesnssseeeansseeas 55
811 ALEIDUTIONGI LCAS ..ttt sttt sttt et st st st saa e saaesaeesane e 56
8.12 CONSEQUENTIAI LCAS «..eteieeiiee ettt ettt ettt e ettt e e ettt e e et e e e etaeeeeebeeeseabaeeesnsraeesansaeeesnsaeeessseeeannnes 56
8.2 Defining SYSTEM BOUNGAIES ..eiiiciiiieeciiie ettt ettt e ettt e et e e e et e e sebaeeenabeeeesseeeessaeeenneseeas 56
8.3 FUNCEIONAI UNIES ittt sttt ettt be e s bt e s bt e sbe e bt e b e bt enbeenbeenne 58
S Lo 1T oA Gl o I V.1 OO USRS 58
8.5 Treatment Of tranSPOrT AISTANCES . .iii ittt ettt et e e e e e e eatr e e e s areeessaaeeesnsneeas 58
S R I gYoF: (ol o= =T <o L =T OSSPSR 59
8.8 LCA CRECKIIST .ttt st ettt et b e s bt e bt e bt e bt e bt e bt e nbeenbe e 61
Chapter 9: Obstacles and Barriers to meeting Toronto’s diversion targets — not all diversion activities are
MAAE CQUAL ...eeiieiiieit et et e st e et s e s te e sateesbessbeesbeesaeetbeasbeesbeenteenseenseanaeesaeenneensennsennrens 61
9.1 Where 18 the Data? ......cccooiuiiuiiiiieiieee ettt sttt s b e et be st et nbeebeeaeen 62
9.2 The importance Of Z0Al SEHNG. .......c.evcverieriiiieiierieeiertereestesee st e e e e steesseesteesseesseesseensaesseesseenns 64
9.3 Prioritizing Recovery: Balancing goals with our budgets ..........ccccccoeeireiinciiniiincieeiecie e 65





RETEIEIICES ..ottt e e e e ettt e e e e e e et e eeeses e aaaeeeesssssaaaaseeesssannnsaeeeessssnnnaaeeeesssanns 66

Chapter 1: Goal Setting and Priority Issues

The diversion strategy outlined in this report is designed to assist the City of Toronto in meeting

their diversion goals of 95% by the year 2050, while also promoting a sustainable waste management
system that attempts to maximize economic, environmental and social outcomes.
At present, the City of Toronto’s residential diversion rate is approximately 60%, most of which can be
attributed to the city’s Blue Bin recycling program for printed paper and packaging. However, future
increases in diversion are unlikely to come from the Blue Box program, as package light weighting and
the proliferation of difficult to recycle materials has actually resulted in decreasing diversion performance
over time.

This necessitates the question — where will our next diverted tonne come from? The purpose of
this project is to identify opportunities for the city to work towards their diversion goals, while also

providing guidance for how the city should navigate a rapidly changing waste management landscape.





The following are the initial steps recommended to the City as a means to not only achieve their diversion
goals but do so in a way that leverages experiences from other jurisdictions as well. Recommendations
include:

1) Identify new waste streams that can be targeted for future diversion. The city presently offers
household programs for printed paper and packaging, organics and household hazardous waste.
However, material streams such as textiles and durable goods (furniture, appliances etc.) are either
managed by third party collectors or disposed of in a landfill. Future increases in diversion are likely to
come from these additional waste streams

2) Identify opportunities for collaboration with third party waste collectors to help drive diversion,
while offloading operational and administrative costs. As an example, the vast majority of end of life
textiles generated by the city is managed by charitable operators (Diabetes Canada, Salvation Army
etc.). By working with these third-party collectors, the city will be able to simultaneously increase
diversion and service coverage, without bearing the costs associated with program delivery

3) Assist the City in developing programs and behavioral intervention strategies to increase
diversion among Toronto’s multi residential buildings. More than 50% of all households in the city are
characterized as multi-residential. While the vast majority of these buildings do offer recycling and
organics programs, they recycle at less than 1/6th the rate of single-family households.

4) Assist the city in developing promotion and education materials to encourage diversion among
Toronto’s demographically diverse communities, placing a particular emphasis on cultivating awareness
and increasing participation among the city’s rapidly growing ethnic households.

5) Assist the city in developing programs and suggesting infrastructural changes that can be used

to promote waste diversion in the city’s public spaces.

6) Identify opportunities for methane mitigation

7) Provide recommendations for increasing diversion in the city’s IC&I sector

8) Provide guidance for conducting LCAs to measure carbon impacts of city initiatives.

9) Help the city prioritize which materials to target for recovery. Much like identifying priority waste

streams, understanding which individual materials to recover is critical in ensuring an optimal outcome.
As an example, attempting to increase glass recovery is of little economic or environmental benefit, while
recycling aluminum offers the city the best “bang for their buck” (low net cost to manage, extreme
carbon savings from recycling relative to virgin aluminum). Not all recycling or diversion is made equal,

and it is actually detrimental to try and recycle everything, everywhere.





This report concludes with a discussion surrounding the challenges and barriers to the city
achieving its diversion target. Of note, this report relies heavily on experiences and best practices from
other jurisdictions, with a specific emphasis on Ontario. Many of the recommendations made, have been
taken (or adapted from) Ontario’s Continuous Improvement Fund, which have helped finance more than
300 studies on municipal recycling (Blue Box) over the past decade. CIF funded projects are intended to
improve recycling performance (where performance is defined as a combination of recycling rates, cost
containment, accessibility and education/awareness) and develop recommendations that can be
adopted by other municipalities (i.e. best practices in multi-residential recycling, waste audit guidelines
etc.). While CIF funded projects are specific to Ontario’s Blue Box program, many of their
recommendations can be readily adapted to other waste streams as well. In addition to a review of CIF
initiatives, this report has also taken examples from the broader literature (both academic and non-
academic) that have been shown to be successful at promoting diversion and other environmental
outcomes. With that being said, it is important to recognize that no two jurisdictions are alike, as every
place has site and situation specific factors and conditions that can affect the efficacy of various diversion
strategies. Toronto in particular is fairly unique to other municipalities in Ontario, given the proportion
of households characterized as multi-residential, a rapidly changing demography and infrastructural
heterogeneity (servicing waste in the downtown core is fundamentally different that servicing waste in
the suburbs of Scarborough). These conditions were taken into account when making the

recommendations found in this report.

Chapter 2: Identifying New Waste Streams for Recovery — Where will
our next diverted tonne come from?

Despite continued investments in the city’s waste management infrastructure and service
delivery, diversion rates for residential waste streams have largely been stagnant over the past five years,
and in fact, is trending downwards for the first time in almost two decades. While the reason for this
stagnation is heavily debated — some point to the proliferation of light weight packaging, while others
suggest municipal inefficiency and lack of supporting legislation — the reality facing the city is that it is
becoming increasingly difficult to divert the *marginal tonne”. Where will our next diverted tonne come
from? What will it cost? And what will be the environmental, economic and social impacts of promoting
diversion in these areas? What makes this issue particularly salient is that the City of Toronto has
committed to a long-term diversion goal of 95% by the year 2050, and waste management is expected

to play a critical role in helping the city achieve both its carbon reduction and waste minimization goals.





While it is often difficult to predict where future increases in diversion (if any) are likely to come
from, there is enough data to suggest that encouraging incremental diversion through existing

residential recycling programs (such as Blue Box) is highly unlikely.
2.1 The next tonne will not come from printed paper and packaging (Blue Box)

Historically, residential recycling programs for printed paper and packaging has been the biggest
contributor to Toronto’s overall diversion figures. At present, more than 50% of all residential waste
diverted in the City comes from the Blue Box program. While Ontario’s Blue Box program has been an
enormous success and should be heralded as a pioneering initiative with respect to recycling and
stewardship, it is unlikely that future increases in recycling and diversion rates will come from recycling.
As noted above, the reasons for this are complex and involve a multitude of factors, however, the most
commonly accepted explanation can be attributed to the “evolving tonne” of what we find in the Blue
Box — increasingly, packaging producers are moving towards light weight, composite plastics, while
generation of printed paper has fallen precipitously since the early 2000s. Infrastructure for the recovery
of printed paper and packaging was largely designed around “core materials” -newsprint, OCC/OBB,
Metals, Glass and PET/HDPE. At present, multi-resin, light-weight materials are extremely difficult to
capture at a material recycling facility, and even when they are, the net cost per tonne can exceed $2000.
This, coupled with deteriorating end markets for recyclables resulting from the “Chinese Sword”, has
seen Toronto struggle to adapt to a rapidly changing packaging mix, resulting in rising operational costs
and stagnant recycling rates. Further compounding this issue, is that contamination rates for the
residential Blue Box program are in excess of 20%. The City’s decision to adopt a single stream recycling
system (using one large cart for all recyclables instead of a Blue and Gray Bin), increased quantities of
material diverted, but resulted in significantly higher contamination rates. Since 2005, Toronto’s net cost
pertonne for managing residential packaging waste has more than doubled, while recycling performance

for the Blue Box program peaked in 2015 and is now trending below 60%.

To make a long story short — Toronto has essentially maxed out on what they are able to
economically recover through the Blue Box. Recycling rates for “core materials” are in excess of go%, and
households are already doing a great job of diverting materials that they readily recognize as being
recyclable. While it is possible that future increases in diversion may come from composite/light-weight
materials, doing so would have an enormous financial impact on the cost of recycling. As noted in chapter

6, not all recycling is made equal, and there is an opportunity cost associated with attempting to recycle





materials that are costly, but have nominal economic value as a commodity, and questionable

environmental benefits when recycled.
2.2 Organics is the next target waste stream

Given that large future increases in diversion are unlikely to come from the Blue Box, the next
logical choice would be to target the organics stream. Recycling rates for printed paper and packaging
have actually decreased between 2015 and 2020 and are unlikely to improve as a result of a rapidly
changing packaging mix. With that being said, a significant % of what Torontonians put in their garbage

is made up of materials that can be readily diverted, particularly organics.

Figure 1 below shows how much of Torontonians garbage is actually made up of divertible material:
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While the Green Bin program has existed in the city for more than a decade, there is a significant
opportunity to increase diversion (and achieve waste reduction) through initiatives that keep organics
out of landfills (food waste avoidance, source reduction etc.). This is particularly true of the city’s multi-
residential households, where participation rates in the green bin program are less than 20%, resultingin

the vast majority of organics being disposed of in the garbage.





Programs that educate and inform households about minimizing food waste and avoiding food
spoilage should be a critical element of the city’s promotion and education strategies for increasing
diversion. This must also be accompanied by ensuring that households have access to the appropriate
resources and infrastructure to ensure participation in the city’s organics program. One of the foremost
challenges associated with organics diversion, particularly in multi residential buildings, is a lack of
available space for an organics bin. This issue is exacerbated by the fact that many households do not
want to store organics waste for an extended period indoors, as there are issues surrounding smell and
sanitation. It is integral that the city match the waste generation needs of households with the most
appropriate collection mechanism — as an example, organic carts are really only appropriate for single
family households who have access to curbside organics collection. By contrast, organics “totes” (small
bags or plastic receptacles that can be stored in the refrigerator or freezer) may be more appropriate for

multi-residential households where available space is at a premium.

In a study conducted by York University and Clorox in 2019, educating both consumers and
retailers about how packaging choices affect food waste has the potential to play a significant role in
helping drive organics diversion. Depending on the packaging materials being used, there is an
opportunity to increase shelf life, both at the store and in the home, allow for discretionary consumption
(the ability to use what you want and then re-seal a package), and provide long term storage for semi-
perishable food items. A recommendation of the study was that retailers and municipalities work
collaboratively to develop a “food waste avoidance” campaign, so that consumers can make informed
choices about how packaging affects food waste, and where to put that packaging at end of life (often

time, the packaging that helps avoid food spoilage are made of materials that are difficult to recycle).

The City of Guelph has engaged in multiple promotion and education initiatives (working with
both retailers and the University of Guelph) to help residents better understand the environmental and
economic impact of food waste. Results from waste audits conducted both prior and after the education
and awareness campaign showed a significant reduction in avoidable food waste generated by
households. The ability for households to “quantify” what food waste was costing them in terms of their
grocery bill was a significant deterrent to both bulk purchasing (buying more than the household or
individual needs) and avoidable food waste. Helping households conceptualize how much food waste
they generate, and what that costs them (in both environmental and economic terms), is critical in

helping encourage diversion behavior.





It should be noted that while the City of Toronto has already signaled their intention to make
organics a top priority moving forward, investing significantly in developing organics processing
infrastructure and expanding program access, these efforts are both resource and time intensive. While
the organics stream is likely (and should be) where future diversion is likely to come from in Toronto, it is
time for the city to think beyond the Blue and Green Box, and examine how to achieve incremental

diversion through non-conventional waste streams
2.3 Textiles and Furniture — A Missed Opportunity

2.31 Textile Waste

At present, there are no legislative mandate for municipalities to manage textile waste. As a
result, most municipalities across both Ontario and Canada do not include textiles as part of their

diversion programs, largely due to a lack of both collection and processing infrastructure.

Textile waste is estimated to make up between 5-10% of the Toronto’s overall waste stream, with more
than 1 billion pounds of textile waste going to Ontario landfill sites every year. This represents a
significant missed opportunity for the City, as diverting textiles (particularly through reuse) results in
more carbon diverted (per tonne) than all other Blue Box materials with the exception of Aluminum. In
addition to the potential carbon benefits, the cost of collecting and managing used textiles can be

minimized (or avoided all together), should the City choose to work with third party textile collectors.
2.311 Collaborative Relationships with Third Party Collectors

Traditionally, the role of collecting and managing residential waste has fallen on the City (or
contracted out by the city). For Blue Box, Green Bin and Orange Drop (MHSW) programs, the City of
Toronto is responsible for both program development and delivery, and the costs associated with
providing these services can be quite significant (and ultimately, it's Torontonians that pay that bill either
through increased property/utility rate taxes or increases in the cost of consumer goods for which

stewardship fees are attached).

While textile collection is technically designated as a Blue Box material under the 2002 Waste
Diversion Act, no municipality in Canada accepts or collects textiles as part of their residential waste

diversion programs (*programs serviced by the municipality). This is largely due to the lack of processing





infrastructure for textiles and the fact that the used textiles are not generated with reqular or predictable
frequency by households (it would be difficult for municipalities to develop a collection service schedule,

as textiles are durable goods).

However, textiles, unlike most other waste streams, are a high value commodity, with numerous
organizations from across the for profit/not for profit sector collecting used textiles. Despite the absence
of a legislative mandate, service providers compete to collect textiles due to the potential financial
incentive. Given that non municipal actors are willing to manage end of life textiles, what role can
municipalities play in facilitating this collection in a way that maximizes both environmental and

economic outcomes?

The answer lies in who the municipality chooses to partner with - unlike other waste streams,
convenience is not the most significant predictor of household participation in textile diversion. This
finding is atypical to any other waste stream (such as WEEE, or PP&P), as households have a “value
attachment” associated with their used clothing. As such, households indicate a very strong preference
for ensuring that their donations go to a cause they personally identify with (charitable, social,
environmental etc.). In studies conducted by York University in both 2016 and 2019, households
expressed significant concerns regarding the “outcome” of their donation — are their used textiles going
to be used to support a social or environmental cause, or are they being dumped in developing economies
in Africa, Central America and Asia? York’s study found that the primary impediment to household
participation results from uncertainty surrounding the “outcome” of their donation. This uncertainty is
largely attributed to the presence of charity masqueraders (for profit textile collectors), who deceptively
brand themselves in a way to suggest that they are a charity. Many of these organizations lack
transparency with respect to the destination of the material, or what is being done with the proceeds
from the donation. This confusion, coupled with several news stories in recent years discussing textile
dumping in developing economies is sufficient to deter households from participating in diversion
activity. Stated alternatively, households would rather throw their textiles in the garbage, than donate

their items to duplicitous textile collectors.

To specifically address this uncertainty, the city of Toronto should designate preferred textile
collectors within the community (using municipal branding on bins, or some other form of official
recognition). This branding/recognition clearly communicates to residents that “approved collectors” are

adhering to best practices in funding transparency, accessibility and service standards. The intent of this
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municipal vetting process is to reduce consumer uncertainty regarding both the collector of the material,
and the destination of the donation. Municipalities are able to ensure that textiles are diverted from
landfill without incurring additional costs, households are assured that their donations are being
managed in a responsible way, and charities/not for profits are able to use funds to further advance their
social mandates. This approach has been demonstrably effective in more than 100 communities across
Canada, with the City of Markham in particular championing the municipally branded approach, Over
the past 18 months, the City of Markham has kept more than 5 million kilograms of used textiles out of

landfills.
2.312 Environmental Benefits of Textile Diversion

Given the sheer quantity of textiles that are ending up in landfills, increasing diversion rates will
have significant environmental benefits. The environmental impact from diverting 10,000T of textiles are

shown in figure 2below:

| i | 223,500.000 T/CO2E abated

37,000.00 kI water saved a 48,586.96 Cars Removed
0

Diverting 10,000 tonnes of textiles (through re-use) abates more than 223 ooo metric tonnes of carbon

10,265,290.00 Trees Planted

and 37 ooo Kilo Litres of water. That carbon reduction is the equivalent of removing 48,586 cars from the

road or planting 10,265,290 mature trees.

Keep in mind that there is an estimated 80,000T of used textiles available for collection each year
inthe city of Toronto —diverting even a fraction of this material will help the city achieve carbon reduction

and diversion goals.
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2.313 Economic Benefits of Textile Diversion

The economic impacts of designating preferred collectors transfers all end of life management
costs onto the service provider. Municipalities and retailers do not bare any direct costs —in fact, for every
tonne diverted, municipalities save money through avoided landfilling and processing costs. The value
of textiles as a commodity results in a self-sustaining collection infrastructure that negates the need for
cost recovery schemes such as extended producer responsibility (EPR). This helps minimize the
administrative burden of developing an EPR program and allows for an approach that can be readily

replicated in jurisdictions across Canada.

At present, the municipally branded approach described above has been implemented in more
than 100 communities in 7 provinces across Canada. The Region of Peel, York Region, City of Ottawa,
Municipal Waste Association, Partners in Project Green, Recycling Council of British Columbia and the
province of Manitoba are just a select few of the municipalities/organizations that have either adopted

(or advocate for) a municipal branded textile diversion program.

2.314 Social Benefits of Textile Diversion

While numerous textile collectors are presently operating in the space —the social impact of used
textile collection is unique to an approach that designates charitable/non-profit as a preferred collector.
Organizations such as Diabetes Canada, Salvation Army etc. utilize the proceeds of textile collection to

develop and deliver programs that promote health and well-being for Ontarians.

As an example, in 2019, Diabetes Canada generated more than 10 million dollars from used
textile collection, with 100% of those proceeds going into diabetes research and other support programs.
At present, there are more than 9o municipalities across Canada participating in the municipal/charitable
textile collection model. Since 2016, this collaborative partnership between municipalities and charitable
actors has diverted more than 200,000T of textiles across Canada (diversion that did not take place in the
City of Toronto, as city staff were reticent to implement a model that designated a preferred collector,

citing competition concerns).

Of note, priorto COVID, the city of Toronto was engaged in conversations with Diabetes Canada,

Salvation Army and other charitable textile collectors to develop a municipally supported program. It is
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unclear as to what the current status of this partnership is due to the service disruption resulting from the

pandemic.

2.32 Furniture Diversion

Much like textiles, there is no prescriptive legislation for how furniture waste should be managed.
In most instances, households bear the physical and financial responsibility for transporting furniture

waste to landfills, and will often rely on “junk” collectors to provide this service.

While furniture waste generation is highly variable (depending on locality, season etc.), a review
of Toronto waste audits suggests that furniture and durable goods makes up approximately 5% of the

overall waste stream, representing approximately 45,000 tonnes of material annually for the city.

However, unlike textiles, end of life furniture does not have a value (or at the very least, it is highly
dependent on the item, and site/situation specific factors). As such, collectors have to be financially
incented, with the generator (in most cases the household) paying to have items removed and sent to

landfill.

Municipalities have traditionally played a limited role in managing these items, but what role can a
municipality play in not only supporting keeping these items out of landfills, but maximizing social and

environmental outcomes as well?

2.321 Charitable Initiatives — The Furniture Bank Case Study

Furniture Bank is a Toronto based charity and social enterprise that helps marginalized and at-
risk families furnish their homes. Furniture bank accepts gently used furniture and other household
items, distributing them to families in need. This initiative helps divert more than 1500 tonnes of material
from Toronto landfills annually, but perhaps more importantly, serves more than 10,000 local clients in

need on an annual basis.

In strictly economic terms, the City of Toronto benefits through avoided landfill tipping fee costs
(as well as collection costs for large, bulky items), while the province benefits through the provision of a

social service to marginalized communities (without incurring a direct cost).
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Since 2010, furniture bank has diverted almost 10,000T of furniture/household wares from
landfills, which has had an enormous environmental impact for Ontario (shown in figure 2), Note: Cars
removed from road and mature trees saved are an alternative way to express carbon savings — i.e.

Abating 33, 185 metric tonnes of carbon is the equivalent of removing 7214.13 cars from the road.
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1,524,177.40 Trees Planted

11,900.00 kl water saved 7,214.13 Cars Removed

Given that the vast majority of furniture waste (as noted earlier, in excess of 40,000T for the City
of Toronto) is ending up in our landfills, there is an enormous opportunity not only to increase diversion
rates, but achieve a truly sustainable outcome. Historically, the obstacle to diverting furniture has been
the cost of collection (normally it is the generator who is required to pay for pick up service) and the fees

associated with disposal)

Leveraging organizations such as Furniture Bank (to serve as a used furniture collector) provides
a rare opportunity to address all three pillars of a sustainable waste management program. We are able
to increase diversion from landfills (environment), while transferring costs away from local government

(economic) and simultaneously support social impact initiatives (social).

As noted earlier, research suggests that Torontonians express a strong desire to support social
initiatives and charities through waste donations (used textiles, furniture etc.). In a two-year study
conducted by York University, households were more than twice as likely to donate their used materials

to a designated charitable collector.
2.33 Meeting diversion goals, but with a purpose

Waste management (at least in a Canadian context) has historically not been seen through the

lens of social sustainability. It is largely seen as a service provided by municipalities, to help keep material
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out of landfills and promote circularity. However, as we look to increase diversion rates in the City of
Toronto, we have to ask ourselves two questions: 1) Where will the next diverted tonne come from? 2)
What do | want to achieve by diverting more material? 3) Why do we generate so much waste in the first

place?

As noted earlier, conventional means and mediums of diversion (i.e. Blue Box) have been
exhausted —the next diverted tonne is not likely to come from newsprint or cardboard, but from organics,

textiles and furniture.

In addition to finding new opportunities to divert material, what is the city trying to achieve
by doing so? Is it good enough just to keep material out of landfills, or should we seek to identify ways to

maximize economic and social outcomes as well?

The City of Toronto can be a first mover in this space, identifying new and innovative ways not
only to drive diversion, but improve the lives of Torontonians. Historically, municipalities across Canada
have looked to the City to set the tone and establish a precedent with respect to waste management
policy and programming. With this in mind, Toronto has a unique opportunity to show the world what
can be accomplished when you choose to divert with a purpose — linking environmental goals with

broader sustainability objectives that improve the lives of the City’s residents.

Chapter 3: Increasing the effectiveness of Recycling Promotion and
Education (P&E)

3.1 What is Recycling Promotion and Education?

An integral component for the proper functioning of a municipal waste management system is
ensuring public approval and participation. The efficacy of the system will largely be determined by a
households ability to properly recognize divertible material, what to do with recyclables separated from

the waste stream, and the importance of diversion activity as a whole (McDonald and Ball, 1988, Evison,

1988, Evison and Read, 2001). A popular tool employed by municipalities in raising levels of household

awareness and participation in diversion initiatives is the use of promotion and education (P&E)
campaigns.
Promotion and education initiatives are designed to raise levels of consumer awareness

regarding municipal waste management programs. While P&E campaigns vary depending on the
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intended message and the target audience involved, there is a consensus that communications should
clearly specify: (1) why consumers should recycle, including the environmental, economic and
community benefits, and (2) how consumers should recycle, including all of the relevant details (what,
where, and how) of the program (McKenzie-Mohr, 1995).

Research by Callan and Thomas (2006) and Sidique et al. (2009) have shown that areas which
invest directly in P&E programs achieve higher levels of waste diversion than those who fail to make such
provisions. Given the assumed effectiveness of P&E in promoting diversion, the province of Ontario has
characterized P&E investments as a diversion best practice, with municipalities receiving $1 per
household for all P&E related expenses (Stewardship Ontario, 2007). Many municipalities, including the
city of Toronto, go over and above this $1 provision, spending in excess of $5 million dollars on waste
related promotion and education expenses in the past three years. Both the province and the City of
Toronto have identified promotion and education initiatives as being one of the key drivers of helping

the city reach its 70% diversion target by the year 2030.

Table 1 below summarizes the types of P&E initiatives that can be used by municipalities.

Type Purpose

Raise levels of consumer recycling awareness. Could be used in very general
Leaflets, pamphlets and -
q terms (i.e. promoting the importance of recycling, or be tailored to the specific
yers - : .
characteristics of a given community)

Raise levels of consumer recycling awareness. Could be used in very general
Radio, web and television

terms (i.e. promoting the importance of recycling, or be tailored to the specific
advertisements

characteristics of a given community)

Door to door campaigns  Informs consumers about recycling initiatives at a local level
Product labeling Indicates the recyclability of a particular product

Informs consumers about what materials belong/do not belong in recycling bins.
Bin advertisements
Generally used in public spaces (i.e. parks, malls etc.)

To date, the majority of the research in this area suggests that investments in P&E are effective
in encouraging household participation in diversion. Read's study of household recycling in Chelsea,

England, found that conventional approaches to P&E (i.e. leaflets, advertisements etc.) were successful
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in fostering enduring changes in consumer awareness Read (1998). Further to this finding, Read

(1999a) observed that door to door P&E campaigns increased total waste diversion by 23% relative to

baseline measurements. Building on Read's work, Jurczak et al. (2006) observed that P&E campaigns

adopted in Jaslo, Poland resulted in both an increase in the total tons of material recovered from
households, as well as a broader range of materials recycled. With respect to these findings, researchers
found that the effectiveness of P&E campaigns is largely rooted in its ability to act as both an internal and
external facilitator of diversion behavior. However, as noted by Read (1999a), P&E initiatives are
successful in changing “one time public behaviors” (i.e. changing attitudes about recycling (from
negative to positive), consumer purchasing habits etc.). As such, P&E initiatives are most effective when
levels of recycling awareness are low, generally when a recycling program has been newly implemented.
However, are P&E campaigns likely to be as effective in jurisdictions with mature recycling systems, such
as Toronto?
To better understand this question, let’s consider some of the strategies presently employed by
the City.
Promotion and education initiatives can be broken down into the following sub categories to better
differentiate project characteristics and types.
These include:
e Program Wide Promotion and Education: Projects that use promotion and education to increase
household awareness regarding programmatic changes being proposed/implemented by the
City
e Material Specific Promotion and Education: Projects that attempt to promote the recovery of
specific materials in the residential Blue Box, Green Bin, MHSW and WEEE programs
e Public Space Promotion and Education: Projects who emphasize promoting recycling in public
spaces (parks, arenas, events, trails etc.)
e Multi Residential Promotion and Education: These projects refer to initiatives that specifically

focus on promoting recycling in Toronto’s multi-residential buildings (also discussed in Chapter

4)

3.2: Qualifier/Caveats to the analysis
Evaluating the efficacy of promotion and education strategies is challenging, as it is often difficult

to isolate the causal relationship between the initiative and the observed outcome, i.e. did project X

achieve result Y.
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Further to that point, P&E initiatives are often delivered in conjunction with the rollout of another

initiative or programmatic change, i.e. (promotion and education for the City of Toronto’s Curbside Cart
Program). This further obscures what relationship may exist between P&E, diversion and costs, as there
is a collinearity between initiatives (i.e., did the carts cause the greatest change in diversion, or P&E? How
do the presence of carts affect the effectiveness of other non-cart P&E?).
Lastly, there is an inter-temporal dimension to P&E initiatives. Behavioral change can be separated into
two time periods short term (transient) change, or long term habitual change. A P&E campaign may
result in an initial uptake in recycling behavior, but these results may not sustained over time.
Alternatively, the effectiveness of a campaign may not be realized until a future time period, as the
observed change in behavior takes time before it takes hold.

With these caveats out of the way, there are certainly a number of general observation based on
areview of broader literature and experiences from other jurisdictions that can be made. Caution should

always be exercised by the reader when making declarative statements based on this analysis.

3.3 Program Wide P&E Initiatives

Based on data gleaned from the broader literature and municipal experiences to date, a P&E
campaign exhibits its greatest impact in areas who are either expanding their program, or are undergoing
significant programmatic changes. As an example, promotion and education initiatives that accompany
the introduction of new materials, rollout of new bins, new depot sites etc. often result in increased
diversion rates. This is particularly true in smaller communities, where promotion and education is seen
as an effective complimentary tool during a program’s onset — it helps these developing (within the
context of diversion) areas reach a new baseline level of performance (around 40-50% diversion rate)
relatively rapidly. However, incremental increases in performance beyond a certain level (e.g. to go from
50% diversion to 60% diversion rate) can become challenging, necessitating that multi-pronged, multi

medium promotion and education strategies be developed.

Due to the relative maturity of their waste management systems, municipalities in the Greater
Toronto Area (i.e. City of Toronto, York Region, Peel Region and Halton) all implement comprehensive
P&E campaigns that utilize a number of both traditional and unconventional mediums as a means to
drive incremental diversion (i.e. social media, online tools, downloadable apps for consumers, RFID tags,
targeted advertisements in newspapers/mailers/billboards, as well as radio and television ads). While a
review of historical diversion performance for these communities does suggest that these initiatives have

been successful in promoting desired behavior, there is also evidence that it fails to adequately engage
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or increase household participation among first generation Canadians and non-native English speakers.
Many of the aforementioned strategies are premised on the intended audience having a basic level of
technical and language proficiency, as well as having access to the internet and a smartphone. As noted
in section 3.7, despite the city’s continued efforts to engage minority groups, there is a perception among
these households that these efforts are inadequate and do not contain (or does not clearly communicate)
the information necessary to make informed waste management decisions (Lakhan, 2016).

Toronto in particular faces unique demographic and infrastructural challenges that makes
developing effective promotion and education programs difficult. More than 50% of all households in the
city are multi-residential, with a significant percentage of those households being comprised of first
generation Canadians. As noted by Lakhan (2015, 2016) many first generation immigrants have never
participated in municipal recycling/diversion programs in their country of origin — as a result, P&E
materials that are premised on an appeal to environmental altruism (“It's good for the environment”, "It
promotes sustainability”) fail to resonate with these groups as they do not readily identify the connection
between recycling/diversion and positive environmental outcomes.

In many ways, Toronto households can be loosely divided into two groups: second and third generation
Canadians who live in single family homes, and first generation Canadians who primarily live in multi-
residential buildings. Future increases in diversion are not going to come from the first group — Toronto
has done a tremendous job of convincing these people about the benefits of diversion and waste
reduction, and these same households have been the cornerstone of the city’s residential diversion
programs for the better part of three decades. However, first generation Canadians and Torontonians
who are new to the province need to be engaged in culturally relevant and accessible ways, as there is no

Ill

“one size fits all” approach to promotion and education. As a result, the City must work closely with
cultural, religious and community groups to identify the appropriate triggers/engagement strategies that
are most likely to result in the desired behavior among targeted groups.

Based on experiences observed by Ontario’s Continuous Improvement Fund and the wider body
of academic research in the area, conventional methods of P&E engagement are an effective tool for
going from point A to point B with respect to diversion performance (this is sometimes referred to as the
equilibrium point — most communities are likely to reach this level of performance with minimal
intervention). However, to encourage diversion beyond this point, particularly in the hopes of reaching
Toronto’s 70% diversion goal, will likely require significantly more time and resources to achieve.

Of note, it is critical that the City clearly communicate what exactly they want residents to do

with respect to desired diversion behavior, as general appeals to “divert more” can have unintended
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consequences with respect to waste stream contamination. As an example, Essex Windsor’s Solid Waste
Authority "We Can Recycle More” campaign resulted in residents throwing more of “everything” into the
Blue Bin, including numerous items that were not part of the printed paper and packaging stream (waste
auditors observed households putting toasters, garden tools, roofing tiles and paint cans in the Blue Bin).
This finding highlights the need to specifically tailor the message, as households may have difficulty

making a distinction between diversion programs for different streams of material.

3.4 Material Specific P&E

Material specific promotion and education initiatives are intended to increase the capture and
diversion of specific materials, i.e. aluminum cans, household hazardous waste etc. Material specific
initiatives often accompany more general promotion and education messaging, as it can be used to
address environmentally/economically problematic materials (plastic film, polystyrene), high value
materials (aluminum cans, clear PET water bottles) or materials with high rates of illegal dumping
(mattresses, durable goods etc.).

These initiatives tend to be collaborative projects between the City, packaging producers, waste
management operators, and organizations such as the Continuous Improvement Fund, who look to pilot
and test strategies to increase the recovery of materials that have been characterized as “problematic”.
The increased recovery of these materials potentially represents a significant opportunity to increase
diversion, as these materials are often recovered at a lower rate relative to other materials found within
existing residential waste streams.

Based on a review of available literature and reports published by municipalities and packaging
producers, material-specific promotion and education campaigns have historically resulted in a
measurable increase in diversion of targeted materials. Unlike generalized P&E campaigns, it is
somewhat easier to attribute increases in diversion to a particular initiative due to the specific nature of
the campaign. It is atypical for only one material to experience an increase in diversion rates unless that
increase was explained by a specific initiative.

There also appears to be some tertiary benefits to material specific P&E campaigns, in that a
“spill over” occurs with respect to other recyclable materials. As an example, increasing awareness of
plastics is also likely to increase the awareness of recycling in general, indirectly encouraging households
to recycle more of everything.

What is less clear is whether the results from material-specific initiatives could be sustained over

time, and as a tangent to that, what the “opportunity cost of investment” is. By definition, spending
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resources to target a specific material reduces the amount available for other diversion initiatives. Does
spending $50000 on increasing the recovery of PET thermoforms make sense, when that material
comprises such a small share of the city’s recycling program and is costly to manage? Would that money
be better utilized elsewhere, i.e. investments in multi-res recycling infrastructure?

It is the recommendation of this study that investments made by the City in material-specific
P&E be made when a material is one or more of the following a) generated in sufficient quantities by
households b) can be managed economically within the existing waste management system (i.e.
aluminum) c) poses a risk to human or environmental health if not managed appropriately through
official channels (oil filters, paint cans, aerosols and solvents) and d) suffers from high rates of illegal
dumping (mattresses, furniture, white goods, home renovation waste, automobile maintenance waste

etc.).

3.5 Public Space P&E (also discussed in Chapter )
Promotion and education that encourages diversion/recycling behavior in public spaces is of

particular importance to the city of Toronto, both with respect to the maintenance and beautification of
public spaces, but also as a means to reduce or eliminate vectors of plastic/paper contamination in natural
systems. The province of Ontario has also highlighted “litter” as being a priority environmental issue and
has identified a lack of adequate waste collection infrastructure in public spaces as being a key driver of
the litter problem.

In a review of studies examining public space recycling in other jurisdictions, evaluating the
efficacy of public space recycling initiatives is often an inexact process — seasonality, special events,
construction etc. can all adversely impact public space utilization, and subsequently, the quantities of
waste being generated and recovered.

During waste audits, it is difficult, if not impossible to control for the multitude of variables that
could potentially explain variations in diversion and contamination levels. Public space P&E, particularly
through signage, seems to yield improved recycling results. However, these successes are contingent on
the types of bin being used and density of bins in a given area. Optimal placement of bins (to ensure they
are situated in areas of maximal foot traffic), cleanliness of bins and accessibility are critical pre-requisites
to a successful public space P&E campaign.

While chapter 5 will provide a more comprehensive overview of P&E in public spaces,
recommendations for promotion and education in public spaces is that it needs to be clear and easy to
understand, and that high quality pictures are more effective than text. The City should also strive to

ensure that there are comparable levels of service, signage, rules and collection infrastructure across all
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public spaces. A significant driver of littering/illegal dumping in public spaces is confusion and lack of
awareness regarding what is permissible and what is not. Ensuring a uniform and consistent level of
service and engagement across public spaces in the city has been shown to discourage illegal
dumping/littering and reinforce expectations for the public regarding permissible and non-permissible

disposal behavior.

3.6 Is there a particular form of P&E that works better than others?
In a comprehensive review of both existing P&E initiatives undertaken by the city, as well as

overlaying these findings with what can be gleaned from the broader research in this area, is it possible
to “rank” P&E strategies? (l.e. are newspaper ads better than online resources etc.?). The short answer
to this is that it depends on site and situation specific factors.

Broadly speaking, direct engagement strategies (face to face interactions, community events etc.) yield
the greatest immediate change in recycling behavior. However, these types of initiatives can only be
implemented on a small scale, and are often resource and time intensive. Conversely, P&E
advertisements communicated in local newspapers (a popular strategy employed in Ontario given the
compulsory “in kind” contribution by newspaper stewards), is the least effective. However, given that
municipalities to dot incur any direct costs, and newspapers extremely low cost and broad outreach,
opting for newspaper campaigns is an easy fall back for municipalities who want to do “something”. The
most important take away from this review of P&E projects (and existing research) is that the City needs
to understand their audience, and recognize what works in one area or housing type cannot be readily

transposed without adjusting for site and situation specific factors.

3.7 Findings from the Academic Literature

While online web resources have been highlighted as a potentially effective promotion and
education strategy for municipalities, Lakhan’s study on examining the effectiveness of various P&E
mediums on first generation ethnic minorities provides additional insights. Websites are predicated on a
basic level of computer literacy and English proficiency. However, a significant percentage of the GTA is
comprised of households who are non-native English speakers, or have lower (relative) levels of

computer literacy. The following is an excerpt taken from Lakhan’s study

"How easy was it for you to find the city’s web site on waste management and
recycling?”

This question had to be revised several times during pre-testing, as there was initially
some confusion regarding what constitutes “easy” or “difficult” (the original phrasing
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of the question asked participants to comment on whether it was difficult to find the
waste management web page). Other alternatives that had been tested include “did
it take you a long time to find the web page?” — The inherently subjective assessment
of difficulty and time made it difficult for pre-test participants to accurately answer
the question. Also, pre-test participants expressed concerns over being judged if they
answered that it was difficult for them to find the web page (tacitly implying that they
were not technologically savvy). For this reason, the term “easy” was used (in lieu of
difficult or time consuming), as it was a value positive statement. Though this did not
overcome the issue of subjectivity, pre-test participants viewed this statement more
favorably relative to alternative phrasing.

48 of 77 focus group participants expressed difficulty in navigating to and within
municipal waste websites (commonly coded phrases included “It's hard to find the
information I'm looking for”). This result was consistent with the timed observations
recorded by facilitators. The mean time for survey participants to navigate from the
municipal home page to the waste management resource page was 4.4 minutes. In
26 instances, focus group participants were unable to successfully locate one or more
of the waste management resource pages.

The second most frequently coded response for this question was that the
municipality’s web pages were often translated incorrectly (coded 33 times), making
it difficult to locate the appropriate waste related resource. While the Google
translate feature was available on each of the municipal web sites, the translation was
often inaccurate (mistranslated words and phrases, grammar etc.). 24 study
participants indicated that this was actually insulting to them - anecdotes recorded
during the sessions include "If you're not going to do it properly, don't bother doing it
at all” and “It shows how much they (the municipality) care about us”. The notion of
“us” and “them” was a recurring theme during the focus group sessions. There was a
sentiment that municipalities catered to “white” households and ignored (or placed
less emphasis on) the needs of ethnic minorities.

"Does the information presented in this advertisement raise your awareness about
your municipalities recycling program?”

Focus group participants indicated that online resources were more informative
relative to other mediums of P&E, and as a result, significantly increased recycling
awareness (coded 45 times). Participants indicated that the accompanying visual
examples on the website (e.g., pictures of various types of packaging, examples of
how to properly wash jars and bottles before putting it in the Blue Box etc.) were
useful in helping increase recycling awareness (the how and where to recycle).
However, 16 respondents indicated that online resources did not increase recycling
awareness in any meaningful way. Anecdotes noted during the sessions indicate that
a language barrier was the primary impediment to increasing awareness among
participants who responded “No” to this question. As noted previously, while the
Google translate feature was available on the website, mistranslations resulted in
confusion among some focus group participants. Municipalities also have a
propensity to use sector specific terms in P&E messaging, i.e. describing juice boxes
as Tetrapacks or Aseptic Cartons, or laundry detergent as high density polyethylene
etc. These terms often confused study participants, which is perhaps why visual
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examples proved so successful in raising awareness. A person may not know what a
spiral wound container is, but they recognize the product when shown a picture of it.

“Are you more likely to recycle because of the information contained in the sample
advertisement?”

Perhaps the most interesting finding from this part of the focus group sessions is that
despite increased recycling awareness, 64 of the 77 study participants said that they
would not recycle more as a result of online P&E resources. Once again, the majority
of respondents said that they were already recycling, and did not necessarily see the
purpose of P&E initiatives. Coded responses from the focus group sessions include "I
am already recycling” (coded 59 times), “I'm not going to spend more time than |
already am” (coded 43 times) and “It's all just going to end up in the dump anyways”
(coded 27 times). The last comment was of particular interest, in that there was a
perception among focus group participants that the city was not actually recycling
the material that they collected. A number of respondents were under the impression
that the municipality charged residents for recyclables collection (as a tax grab), but
secretly sent the material to landfills. In 7 instances, respondents thought that
recyclables was being shipped overseas to developing countries. Once again,
facilitators were instructed not to correct these misconceptions. One respondent
indicated that “back home, | would see big shipments of garbage come from other
countries and be dumped in open pits”. This practice is expressly forbidden in Ontario,
as municipal household waste cannot be shipped outside of the province. Why study
participants feel this way, and whether these reflect the attitudes and opinions for
ethnic minorities as a whole remains a curiosity and a topic worthy of additional
investigation.

The above passage illustrates that online P&E have some successes in increasing recycling
awareness among ethnic minorities, but are not effective in inducing behavioral change. These findings
suggest that large urban municipalities have additional considerations when designing web based
resources that extend beyond the “what, when, where and why” of recycling. These municipalities are
charged with finding ways to effectively engage a diverse population base, and overcoming numerous
misconceptions surrounding municipal recycling practices.

With the aforementioned in mind, depending on locality, online recycling promotion and
education can be seen as an “easy win” that is fairly low cost, or a significant challenge that requires
careful planning and consideration.

There may even be merit in having municipalities explore alternative means of P&E engagement
and delivery, as current research has shown very promising results when municipalities partner with
community organizations to delivery joint recycling P&E campaigns. The municipality is tasked with
constructing the “ingredients” list with respect to the “what, when, where and why” of recycling, while

the community organization creates the customized recipe to reach their membership.
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As per Lakhan’s study on alternative P&E mediums:

Using data collected from 12 religious institutions in 3 provincial communities, a
promotion and education program was developed to: 1) Increase awareness about
existing waste management programs in the region 2) Describe what materials should
be recycled 3) Highlight the importance of recycling (to the individual, to the community
and to the environment and 4) Make a direct appeal asking households to participate in
their region’s recycling programs. Post implementation of the P&E campaign,
respondents indicated a statistically significant increase in positive attitudes towards
recycling, moral norms, levels of perceived behavioral control and awareness of
recycling consequences. Perceived behavioral control, situational factors, attitudes
and moral norms were found to be the most significant predictors of recycling
intention. Community leaders were demonstrably more successful in affecting positive
change in stated recycling behavior among minorities relative to the municipality.

3.8 Key Findings

Based on our review, the following “general” observations can be made:

Promotion and education advertising the what, when, where and why of the program is an
effective initial strategy for municipalities who have recently implemented their diversion
program, or have undergone substantive programmatic changes

P&E is a central element of virtually every municipal waste management plan, however, different
municipalities have different needs and challenges, necessitating that programs be tailored to
meet local conditions and characteristics

Promotion and education should be seen as a complimentary effort that accompanies
investments in infrastructure and convenience

Promotion and education should be delivered using multiple mediums (print, online, billboards)
to engage the greatest number of households

Promotion and education messaging should be clear and prescriptive with regards to what they
want/expect households to do

While there is a significant body of literature (both from city reports and the academic discourse)
supporting the efficacy of P&E, surprisingly little is understood about how to promote recycling
among “new recyclers” such as immigrants

Multi-residential promotion and education continues to be a significant challenge for
municipalities, particularly those in large urban areas.

Chapter 4: Strategies to Improve Multi Residential Diversion in the City
of Toronto

Diversion rates in the City of Toronto have largely stalled in the past five years, and in fact, are

trending downwards for the first time since the introduction of the Waste Diversion Act in 2002. What
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makes this issue particularly salient is that the city has specified a 70% diversion target by the year 2030,
an ambitious goal to accompany broader environmental and sustainability objectives for Toronto. While
this declaration has largely been heralded as a “step in the right direction towards a more sustainable
Toronto” and applauded by both municipal officials and the general public, the city faces several
infrastructural and demographic obstacles to achieving this goal. At this juncture, the City of Toronto is
struggling with the concept of “incremental diversion”—how do they go after the material (and
households) that are not currently being diverted or participating in residential recycling programs.

This problem has been particularly acute in multi residential buildings, which recycle at approximately
1/6th the rate of single family households. There are currently a total of 1.25 million multi residential
households in Ontario, which represents approximately 25% of all households in the province. Multi-
residential households tend be situated in higher density urban areas, with 85% of all multi-residential
buildings located in the largest four municipalities in the province (Toronto, York Region, Ottawa and
Peel Region). While no official mechanism is in place for buildings to report quantities of waste generated
and recovered, using waste audit data collected over the past 10 years, Stewardship Ontario estimates
that multi residential buildings generate approximately 205,000t of recyclables per year (Stewardship
Ontario, 2009) (where waste audit data is an analysis of what comprises the residential waste stream
using samples taken throughout the province). However, there exist numerous barriers to managing
waste in multi residential buildings, namely, a lack of access and convenience for residents. Given that
most multi residential buildings require households to collect and bring recyclables to the building's
basement (where facility recycling carts are located), reports from building managers suggest that a
significant percentage of recyclables end up in the waste stream (CIF, 2010). This necessitates that
initiatives be undertaken to increase multi-residential recycling participation (through improved access
to recycling services, increased promotion and education campaigns etc.).

Specifically targeting multi residential buildings for increased recovery of recyclables is a topic of
increasing importance for Toronto. Multi-residential recycling represents a significant opportunity for
increased diversion in the city. If the multi-residential sector managed to increase overall recycling rates
to 60% (approximately the provincial to average), overall diversion would increase by more than 40,000
Tonnes—most of which would be comprised of readily recyclable material such as corrugated cardboard
and boxboard. The next tonne of recycled material is unlikely to come from single family households in
the suburbs—participation rates for those areas already exceed 95%. Future increases in Toronto’s
diversion rate will need to be driven by the multi-residential and industrial, commercial and institutional

sectors.
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4.1 State of Multi-Residential Diversion in Toronto
As of 2018, the City of Toronto provided waste management services to an estimated 453,000

multi-family units in 25 wards across the region. Overall quantities of printed paper and packaging waste
generated for multi residential buildings have been estimated to be in excess of 80,000T, while more than
120,000T of organic waste is generated annually. Of this, it is estimated that less than 20% of all material
generated is diverted through the city’s Blue Box and Green Bin programs. This falls wells short of the
70% diversion target specified by the city, and is approximately 1/3rd the diversion performance achieved
by single family households in the region.

The city provides eligible multi residential buildings with 360 | front and side loading recycling
bins that are collected at designated biweekly intervals (through curbside services). Building managers
are expected to set out waste and recyclable containers in clear and accessible locations to allow
collection vehicles to readily access and load waste from the building (City of Toronto, 20153, City of
Toronto, 2015b). To further encourage recycling, multi residential buildings can request that individual

Ill

units be provided with “personal” in home recycling bins and bags (6—8 | mini containers for households
to temporary store recyclables).

In order to provide guidance on diversion in multi-family buildings, the city has formed a Multi-Family
Waste Diversion Working Group to explore ways of implementing multi residential waste diversion
initiatives. Given the heterogeneity of multi residential households in Toronto, both with respect to
infrastructure (chutes vs. waste rooms), demographics (community housing vs. elder care) and

ownership (rental vs. owned) initiatives intended to increase awareness are customized to suit the ????

4.2 Recommendations for improvement:
For the purposes of this report, we define multi residential projects as initiatives that improve the

performance of recycling programs in multi residential buildings, either through investments in improved
access, awareness, infrastructure or training.

The discussion surrounding multi residential projects (and sub project types) is separated into
three broad categories: Initiatives to improve awareness, initiatives to improve convenience, and
initiatives to improve capacity. A review of initiatives undertaken by jurisdictions across Ontario and
Canada has also been conducted to identify potential best practices than can be implemented by the City
of Toronto.

Initiatives to increase awareness: Increasing multi residential recycling awareness can largely be seen as

promotion and education efforts undertaken by the municipality to increase multi-res household
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awareness regarding the Blue Box program. However, awareness can also refer to training of building staff
and service providers to better understand the unique challenges facing multi residential buildings.

Initiatives to increase convenience: Increasing convenience of recycling activities in multi residential
buildings is done either through the provision of in home recycling bags/mini bins, floor level recycling
chutes, or improved access to recycling drop off points (ensuring that it is clean, safe and clearly labeled).
Initiatives to increase capacity: Increasing capacity of recycling in multi residential buildings includes the
purchase of larger drop off bins for buildings, increasing the frequency of recyclable collection by the
service operator, and ensuring that what is collected from the building (from households) can be readily

collected and managed by the city (reduced contamination etc.)

4.3: Qualifier/Caveats to the analysis
It is important to note that isolating a cause and effect relationship between a particular initiative

and an outcome poses numerous methodological challenges. Often times, it is difficult to quantify how
exactly a particular program/initiative directly affects diversion, as the causal relationship between action
and outcome (increased diversion) isn’t always clear. As an example, increasing capacity (through the
provision of larger recycling bins) may not have an immediate or direct affect on diversion rates, as
household diversion behavior is often the function of a multitude of factors.

Recognizing these limitations is important, as it helps provide some context to the results, and
opens the doors for additional inquiry. However, as noted before, sometimes “good enough” is all we

need. We caution to the reader with respect to interpreting the results and implying causal relationships.

4.4: Increasing Multi Residential Awareness
Increasing awareness in multi residential households, particularly using conventional promotion

and education strategies, have yielded positive results, but there remain significant opportunities for
improvement. Historical attempts to increase recycling awareness among mult-residential households in
the city have often relied on mediums and materials, such as:

e Distributing print materials directly to residents

e Distributing and displaying posters and multi-residential properties, and
e Applying labels to recycling containers

City staff ensure that these materials are distributed to residents (with a preference given to direct
engagement of households), and that signage is clearly displayed. However, as noted in the City of
Toronto’s Tower Renewal Feasibility study, awareness is only one component of the antecedents to

diversion behavior, with the report identifying that language barriers, transience, lack of ownership,
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inconvenience, material contamination, lack of financial incentives, lack of support by building
management and existing infrastructure all conspire to undermine the success of recycling in multi-
residential buildings. In essence, the barriers to participation (as well as the accompanying solutions), go
far beyond issues surrounding household attitudes and awareness. In a meta-analysis of the perceived
efficacy of promotion and education initiatives conducted by Lakhan (2015), it was found that the
strategies to increase awareness in multi-residential buildings were only effective when accompanied by
adequate access and capacity. Anecdotes from these studies also seem to suggest that the “bump” in
awareness resulting from P&E may not lead to sustained increases in diversion behavior over time. In
several instances, increases in diversion were temporary, and often returned to baseline upon the
cessation of the P&E campaign. Behavioral habituation was extremely difficult to achieve in multi-
residential buildings, although it was not readily apparent as to why this was the case. Some possible
reasons posited by study authors suggest that multi-residential buildings, particularly rentals, have much
higher turnover rates when compared to single family households (residents constantly changing). There
is also a distinct lack of normative pressures, as unlike single family homes serviced by curbside collection,
multi-residential tenants do not see (or are seen by) neighbors participating in source separation
programs. Habituation, particularly with respect to diversion, is encouraged when you are expected to
engage in the behavior at regularly schedueled times, and can be readily identified by others as either
“taking part” or choosing not to participate.

This ultimately begs the question as to what changes can be made to promotion and education
efforts to increase awareness in multi residential buildings? As noted in the City of Toronto tower study,
there is a need to effectively communicate promotion and education materials in multiple languages, and
in a way that is culturally relevant to the target audience. There is also an increasing body of literature
that suggests different ethnic groups have different behavioural triggers with respect to participation in
waste diversion programs. As such, an appeal to environmental conscience may not resonate with a
significant percentage of households in multi residential buildings (and minorities in general).

What does seem effective in increasing diversion awareness is direct “door to door” intervention
by municipal or building staff that personally communicates the specifics of the program. Retention of the
“What, where, when and why” of recycling is significantly higher when using direct engagement
strategies, but the drawback is the resource cost (expressed in both time and money) in employing this
method. Increasing awareness and training of building staff has also been shown to be critically important
in ensuring that recycling programs are actually supported for residents. There were numerous incidences

reported from the broader literature of building staff failing to distribute P&E materials, or not providing
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clean and accessible waste drop off areas. As noted in the Continuous Improvement Fund Multi
Residential Best Practices report, getting building staff to “buy in” to the importance of diversion programs
not only promotes diversion efforts among residents, but helps service providers performing pickups

(ensuring all bins/carts are accessible, in the right area, not overloaded etc.).

4.5 Multi Residential Accessibility (Convenience)
Convenience (or lack there-of) is often seen as the primary driver of diversion participation in

multi-residential buildings. Intuitively, this makes sense — given that residents are often required to bring
recyclables/organics down to a building basement (which may be unclean, unsafe or not clearly labeled),
there is an incentive to forgo participation and simply dispose of all materials in the waste stream. This
assumption has been supported by previous investigations in the literature, however convenience may
not be the only determinant of participation. As noted in the previous section, awareness (that the
program even exists) was seen as a primary behavioural antecedent, highlighting that promotion and
education efforts must be delivered in conjunction with initiatives designed to increase convenience. With
that being said, convenience (both with respect to households, building management and service
operators) is seen as an almost necessary pre-requisite to the success of any multi-residential diversion
program.

Based on a review of the broader literature, increasing convenience for households (through the
provision of in home recycling/organics bags/totes/bins, more accessible and organized drop off points
and cleanliness of drop off points), contribute materially to observed increases in diversion noted in
reports. A degree of caution needs to be taken when assuming this observed increase in diversion will
persist — improved accessibility is contingent on continued efforts on both the part of households and
building management to ensure that the desired behaviour continues. While households may initially be
amenable to using an in home bag during the initial phase of the study, they may grow tired of having to
find a separate storage space, or the time expended in doing so. Tangent to this, cleanliness and
organization of drop off points requires both households and building managers to work collaboratively
to ensure that accessibility is not impeded. The conditionality of this outcome highlights the necessity of
prioritizing accessibility as the most critical factor for success of multi residential recycling initiatives. It
requires not only ongoing participation of households with respect to source separation behaviour, but a
coordinated effort to ensure that the drop off and collection of recyclables is easy to do (something that

is not traditionally required of curbside single family households).
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Accessibility is also of equal importance to service providers, who often incur significant time costs
in the event that access to recycling bins and carts is impeded in some way. Assuming that collection is
provided by the municipality (or sub contracted), the additional time in collecting from multi residential

households resulting from impeded access can materially contribute to elevated collection costs.

4.6 Increased Capacity
Ensuring that there is sufficient capacity to accommodate recyclables is a fundamental

component of a successful multi residential recycling program. Many of the City’s existing investments in
multi-residential waste management are either specifically designed, or part of a larger initiative, to
expand the capacity and outreach of diversion services in multi residential buildings. Increasing capacity
(generally speaking) can take two forms: 1) Increasing capacity within the home, through the provision of
recycling bags or mini recycling bins or 2) Increasing capacity at the drop off point, to ensure that the bins
are large enough to accommodate for the recyclables generated during one pickup period. Unlike
investments in improved accessibility and awareness, an increase in capacity results in tangible, enduring
and measured increases in (assuming there was a previous constraint on capacity). In a study conducted
by Ontario’s Continuous Improvement Fund (2016), the purchase of additional recycling carts resulted in
a 5% increase in the average quantities of recyclables collected, with an increase in building recycling rates
ranging from 4% to 15%. While a comment was made earlier regarding the importance of accessibility in
ensuring a successful multi res recycling program, that is predicated on there being sufficient baseline
capacity in the building. However, adding capacity over and above what households generate is unlikely
to encourage recycling behaviour, but any purchase of bins/carts in buildings where either none or few
exist is likely to result in a significant increase in diversion.

The impact of adding in home capacity in multi residential dwellings is slightly less clear. Intuitively
(and also based on anecdotes gleaned from the broader literature), adding in home capacity allows a
convenient spot for households to put recyclables/waste until they are ready to take the bin/bag to the
designated drop off point. However, given that residents are being asked to store recyclables “in home”
requires space, and low levels of food contamination (while generally not a huge issue with packaging
waste, some food jars and tubs can pose spoilage issues if not properly cleaned). Households where space
is already a premium may be unable or unwilling to accommodate for in home storage of both recyclables
and garbage. The academic literature shows no real consensus on this issue — there is evidence to suggest
that while multi residential households would like the opportunity to recycle, their participation was a
function of finding an appropriate storage solution (is there a “sweet spot” for the size of bin/cart put in

multi-residential units?)
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4.7 Examples from other jurisdictions
A significant investment has been made in multi residential projects across Ontario and Canada,

with Ontario’s CIF in particular providing in excess of $20 million dollars to support and improve the
effectiveness of multi-residential waste management programs. One of the key outcomes of this initiative
was the development of a multi-residential best practices guide, which provides specific guidance to
municipalities to improve the efficiency and effectiveness of MR programs. The creation of MR Best
practices, which assist municipalities in the optimization of their program operations, has resulted in
significant improvements to access (in terms of buildings that receive coverage), accessibility, capacity,
and engagement. While it is sometimes difficult to provide generalized recommendations given the
differences in infrastructure, demography and even types of waste that are produced by the multi-

residential sector, some general best practices include:

e Ensuring that there is sufficient capacity to accommodate for the generation of building

recyclables is a mandatory first step in implementing a multi-residential recycling program.

e Convenience is a significant predictor of behaviour (measured in terms of accessibility), but it

should not be seen as the only determinant of recycling participation

e Promotional and educational materials should be seen as a complimentary tool that accompanies

adequate capacity and access

e Promotion and education materials should be translated when possible. Additional research is
recommended in terms of how best to engage ethnic minorities living in multi residential

buildings.

e Municipalities should work closely with building managers to ensure that recycling programs are
promoted. “Buy in” from building management was seen as a significant predictor of MR program

success.

e Areas where recyclables are dropped off by households should be kept clean, safe, well lit, and

accessible (both to households and collectors)

Monitoring was also seen as a key feature of multi residential best practices — the ability for a
municipality to assess and track building performance is integral in ensuring the long term success of MR

recycling programs.
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4.8 Closing Comments

Of note, there is often an inter-temporal dimension to projects intended to improve diversion in
multi-residential buildings. An investment in period one may not result in the desired outcome until years
later. Affecting changes in behavior takes time, and even longer before any meaningful changes are
noticed. As noted throughout the multi-residential “best practice” reports, municipalities are putting in
the pieces to ensure a successful program once (or if) changes come into effect. Investments in capacity
and convenience are fundamental to the success of multi residential diversion programs. Investments in
these types of projects are almost nonnegotiable, as no amount of promotion and education will ever be
able to overcome constraints on capacity or impediments to convenience. The City of Toronto should be
encouraged to continue to place focus on these areas, as densification (expressed in the form of increased
development of multi-residential properties) is only likely to increase with time. What is obvious is that
doing nothing is not a viable option in the multi residential sector. Multi residential households represents
a significant opportunity for the City to improve diversion rates (given their performance relative to single
family households), but the exact recipe for success has yet to be found. Continuing to invest in these
projects, but allowing for an iterative process that allows the City of Toronto to adapt and respond to
issues unique to multi-residential buildings is going to be what allows for improved operational efficiency
and diversion performance. This further highlights the need to monitor programs such that the City can
be adaptive in how they respond to the challenges facing the MR sector. There are a confluence of factors
at play that can affect the success of multi residential recycling (many of which are beyond the control of
the City of Toronto). As an example, multi residential buildings that are classified as community or public
housing have infrastructural and safety issues that go well beyond issues with a buildings’ waste
management program. Encouraging diversion in these buildings will be an uphill battle in light of

exogenous factors surrounding decaying infrastructure and public safety.

Chapter 5: Increasing Diversion in Public Spaces — Waste Away from
Home

This chapter is devoted specifically to projects designed to support and develop public space
recycling initiatives. It is important to note that public space recycling is also addressed in Chapter 3 on
recycling promotion and education, however, those projects specifically focused on increasing

awareness of new program initiatives implemented by the City.
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Evaluating the efficacy of public space recycling initiatives is often an inexact process — seasonality,
special events, construction etc. can all adversely impact public space utilization, and subsequently, the
quantities of waste being generated and recovered.

There also appears to be a lack of consensus regarding what constitutes a public space (at least in the
academic literature). Broadly speaking, a public space is considered a space that is open and accessible
to the public. Road ways, public squares, parks, beaches, town squares etc. are generally considered to
be public spaces. To a lesser extent, municipally operated buildings which are open to the public (i.e.
libraries, recreational facilities) can also be considered public spaces. As a term and concept, public space
is largely fluid (i.e. social gathering places are sometimes construed as public spaces). There remains
considerable debate regarding what constitutes public space, the role it plays and how to design cities
and spaces to encourage common areas.

Further complicating issues surrounding recycling in public spaces, is that the quantities of waste
generated and diverted in these areas is something that remains poorly understood in both Toronto and
the province as a whole, as it generally falls outside the regulatory requirements of existing residential
waste management programs. While the responsibility for public space recycling largely rests with the
municipality (with some exceptions), there is little prescriptive guidance surrounding what types of waste
should be collected/diverted. Additionally, there is no official mechanism in place to monitor the number
of recycling, composting or waste collection bins in public spaces, which makes ensuring equitable access
to services difficult.

While many municipalities undertake initiatives to quantify and estimate public space waste

generation through audits (some of which are discussed in this section), it is difficult, if not impossible to
control for the multitude of variables that could potentially explain variations in diversion and
contamination levels.
Though a degree of caution should be exercised when implying causality, investments in public space
recycling projects had more concrete linkages between a particular initiative (i.e. bin twinning) and
outcome (increased diversion). As such, this section will be structured in a way that ordinally ranks
initiatives based on municipal experiences. This is done to provide insights as to where there are “easy
wins” for Toronto looking to improve diversion performance in public space areas.

5.1 The “"Easy Wins”

5.11 Increase bin density and placement of public space bins

The initial impediment to public space recycling is simply a lack of opportunity for the public. In

the absence of having sufficient bins in a public commons area, people will either have to hold onto
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recyclable material until they get home (which rarely happens), or they are going to throw it in the
garbage (the most likely outcome)

Ease of access to recycling significantly influences diversion rates — convenience is the primarily
motivator for recycling in public spaces based on findings gleaned from these reports.

There has been demonstrable evidence in the broader literature on public space recycling/diverting that
has shown the purchase of additional recycling and waste collection bins leads to a direct increase in
diversion. Other jurisdictions in Ontario such as the City of London, the City of Markham, the Municipality
of Killarney and Essex Windsor all experienced an uptick in total recovered tonnes as a result of bin
purchases (sometimes in excess of 5o%). It should be noted that this increase in diversion is not solely
attributed to the purchase of additional bins — promotion and education efforts, choice of bin, and bin
placement all contributed to observed changes in recovered tonnes.

However, there doesn’t appear to be an “ideal” figure for the number of bins required in a given area. This
is often dependent on site and situation specific factors, so it is difficult to provide exact guidance on how
many recycling bins a the City should install. A more critical consideration for the success of a public space
diversion initiatives appears to be bin placement. Bins should ideally be placed in areas with the highest
foot traffic, or in areas where disposable items (food stuff, newspapers etc.) are likely to be consumed
(i.e. concessions stands, transit shelters, densely populated road ways etc.). In both the City of London
and the City of Peterborough, the strategic placement of bins along busy, pre-established collection
routes (in downtown streets and park trails respectively), were successful in increasing the number of
diverted tonnes collected. Placement of bins along existing collection routes (either where the collection
contractor is passing by, or municipal staff are already collecting garbage), is seen as a way to realize cost
savings. Extraneous trips and special routes that are specifically meant to collect waste/recycling bins

should be avoided where possible.

5.12 Increased Capacity
Tangent to bin availability, is the consideration that needs to be given to bin capacity. Many

municipalities across Ontario have found that increasing bin capacity for waste/recyclables not only
increased diversion, but discouraged littering and illegal dumping in the areas surrounding the bin.
Increasing bin capacity achieves multiple purposes:

1) The greater the capacity of the bin, the less likely it is to reach capacity and overflow before a
scheduled pickup. One of the greatest concerns expressed by both households and city staff is
that littering and cleanliness were an impediment to public space recycling. When a recycling bin
is “overflowing”, residents are more likely to dispose of material in the garbage, or to “pile” on to

the overflow by discarding materials around the bin.
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2) As noted above, increasing capacity reduces the number of scheduled pickups required by the
municipality or service provider. This can result in significant cost savings for the City— the City
of Kenora, the City of Markham and Essex Windsor have all observed significant decreases in
labor and vehicle costs resulting from an expansion of public space recycling/diversion capacity
— in the City of Markham's case, the expected reduction in public space collection costs was
estimated to be between 50% and 80%. It should be noted that increased capacity is not
necessarily achieved by simply providing larger bins — In both the City of Markham and the City
of Kenora projects, solar powered compactors were used to compact materials to increase
available bin capacity. These cities also implemented monitoring software that would provide
feedback to the municipality on when bins were reaching capacity, such that pickups were
performed on an “as needed” basis. While this is a 'nice to have’ feature, there is not enough
evidence to suggest that monitoring software should be a recommended feature for public space
bins. Though it does contribute to increased diversion and result in a decrease in collection costs,

there is a much higher capital cost incurred at the onset of the project.

5.13 Twinning Bins/Bin Choice

Twinning bins, which refers to placing recycling bins and garbage bins together, was observed to
have a significant (positive) effect on diversion rates. Once again, this seems like a fairly obvious solution
given that it increases the public’s opportunity to recycle, with the barrier to doing so largely being one
of cost and available space.

The City of Toronto, the City of Peterborough, Essex Windsor, the Municipality of Killarney etc.
have all observed an increase in capture and diversion rates when twinning both recycling and garbage
bins together. Twinning bins may also help reduce contamination by making the public aware that there
are specifically designated spaces for refuse and recyclables. Municipalities have attempted to
differentiate between the two container types using different colors (blue vs. black, multi stream vs. open
mouth). While there is a relative paucity of examples examining the effects of twinning on contamination
rates, it is hypothesized that contamination in recycling bins will decrease, as the public will have an
opportunity to dispose of food stuff and liquids in the garbage bin. Anecdotally, this has been observed
by municipal staff, who noted that stand alone recycling bins in public spaces, particularly in high foot
traffic areas, contained higher degrees of contamination than those which were placed in combination

with waste bin. Of note, restrictions on the sizes of the openings for either recycling or garbage bins
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increased the likelihood of waste/recyclables being dumped outside of the bin (people did not want to

take the time to open a chute, or navigate beverage containers through a small can sized opening)

5.14 Monitoring and Assessment

As noted above, overall quantities (and composition) of waste being generated in public space
areas remains poorly understood. As such, it is highly recommended that the City implement some form
of monitoring and assessment requirements for initiatives involving managing waste in public spaces.
This may include (or some combination thereof) tracking overall quantities of waste being generated and
diverted in public spaces using waste audits, establishing baseline values prior to the launch of a new
initiative (or changes to existing initiatives) and examining waste composition and contamination levels
over time. Itisimperative that the city try and better understand the “scope and scale” of the issue prior
to implementing any programmatic or operational changes. A needs assessment is critical for not only
developing appropriate solutions for existing problems, but developing preventative strategies for the
future.

Monitoring contamination levels is of particular importance to the City, as public spaces in
particular suffer from extremely high degrees of organic contamination that often render recyclables
worthless. This, in part, is explained by the nature of consumption in public spaces. A half full pop can is
normally disposed in the recycling bin, subsequently contaminating the rest of the material. This can (and
does) have adverse effects on the quality of material that can be recycled, necessitating that the City
implement measures to help combat contamination through better signage, restricted bin openings,
increased capacity and regular servicing/emptying.

5.2 The "Maybe” Works:

5.21 Implementing Multi Stream Bins

What type of bin should be implemented in a public space is largely a function of economics,
available space, and existing collection infrastructure. Municipalities with single stream systems may not
care how recyclables are collected in public spaces, but there appears to be a preference for multi-stream
public space bins as a means to reduce contamination. Essex Windsor, the City of Killarney and the
Municipality of Meaford all observed significant reduction in contamination post implementation of tri-
stream recycling containers. The City of Killarney’s report on public spaces indicated that items most
commonly consumed by the public walking on city streets naturally fell into two categories (paper

products vs. beverage bottles/cans), which contributed to the decision to choose multi stream bins.
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However, multi stream bins, on average, tend to be more expensive and physically larger than open
mouth containers. The City may want to take this into consideration when selecting bins for public
spaces. In areas where the types of material being disposed is relatively homogenous (i.e. primarily
newsprint), single stream containers may be a suitable and more cost effective solution.

Several studies have also highlighted the need for recycling bins to have lids to prevent illegal dumping.
This is particularly true of bins located in parks, which had higher observed instances of illegal dumping
due to their relatively remote locations. Closed lids also help prevent weather related contamination and

interference from vermin.

5.3 What needs work:

5.31 Recycling Promotion and Education in Public Spaces

Like with most promotion and education efforts, it is difficult to ascertain the direct relationship between
changes in diversion and a campaign initiated by the municipality. While projects in the City of Markham,
the City of St. Thomas, Essex Windsor and the City of Sarnia all noted the success of P&E in increasing
diversion, it is difficult to determine how much of the observed change in diversion were specifically
attributable to P&E efforts (vs. increased bin density, bin placement or bin choice).
The general consensus from experiences in other municipalities is that promotion and education
materials should be:

e (learand consistent

e Closely align with the CIF Public Space Best Practice recommendations

e Attempt to maximize recycling program participation

e Reduce contamination in recycling receptacles, and

e Encourage/reinforce at home recycling behaviour

Visuals (often in the form of Bin stickers or signs) were seen as being more effective than text when
it came to communicating information to the public. What text was used, should ideally communicate
simple, global messages “Please Recycle”, "Remember to Recycle!” “We can Recycle More!” etc.
Labeling bins with the recycling Mobius loop was also seen as a way to effectively communicate to the
public that these bins were specifically designated for recyclables, not garbage.

When it comes to promoting recycling in public spaces, simplicity seems to be key. In most of the
aforementioned reports that specifically commented on the effectiveness of promotion and education

initiatives, signs and labels that visually captured what materials were accepted (and where to put them)
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complimented the effectiveness of other public space initiatives. Of note, the City of Toronto had
conducted a small control study that measured the diversion rate of recycling bins with P&E signage, and
without. Bins with signage diverted 37.5% more material than those without signs. However, a somewhat
unexpected result is that bins with signs experienced an almost 50% increase in contamination rates. In
this particular instance, the signs appeared to “remind” the public to recycle, but did not effectively
communicate what constituted recyclable material.

In 2017, the region of Niagara conducted a study that found that direct engagement strategies should
be employed by municipalities to encourage participation in public space initiatives. The report identified
focus groups, public outreach that involved person to person meetings and follow up surveys with the
public as means to promote public space initiatives. While these were seen as being successful strategies
(and there is demonstrable evidence in the broader academic literature that supports this position),
direct engagement is often seen as being too resource and time intensive.

Public space recycling is likely to continue to pose an issue for Toronto, as there is less personal incentive
for the public to recycle. The logical first step to public space recycling P&E appears to be providing the
“essentials” of the program (what can be recycled, where does it go etc.). These messages should be
communicated as simply and clearly as possible, to support other initiatives such as bin twinning,
increased bin density etc. However, as evidenced in these reports, conventional methods of promotion

and education are unlikely to result in significant increases in diversion (or reduced contamination etc.).

5.4 Factors Contributing to Littering/lllegal Dumping in Public Spaces

A finding worth highlighting is that willingness to illegally dump waste and/or litter is a function
of whether a public space (or common area) is being adequately maintained and whether that space is
perceived to be a communal space.

As noted by (Brunton-Smith et al., 2014), the aesthetics or cleanliness of an area is inversely
related to rates of illegal dumping —the cleaner or better maintained an area, the less likely people are to
illegal dump waste. By contrast, if an area is perceived to be poorly maintained (litter, overflowing waste
bins, other illegal dumping), then people will be more inclined to dump waste. The characteristics of a
site send signals to people about the collective lack of control and concern about the space and the values
and intentions of others that share the space. In simpler terms, people will rationalize and justify the
behavior as it is seen as a situation where "If other people don't care, why should I?” This effect is

exacerbated in instances where perceived enforcement is low.
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This situation manifests itself slightly differently in multi-residential buildings, where tenants are
more likely to illegally dump waste when the designated collection point (most often the
garbage/recycling room) is poorly maintained and dirty. This is sometimes characterized as the “pile on”
effect, wherein the presence of litter/junk encourages other households to improperly/illegally dispose
of material. A lack of communal maintenance or care for a shared space ultimately incents people to
dump. Multi-residential buildings are also more likely to have higher turnover with respect to tenant
occupancy (in rented units). Bulky waste generated during moves (old furniture, mattresses etc.) is often
illegally dumped - either in the waste room (if there is sufficient space) or in surrounding public spaces.
As noted by Ontario’s Continuous Improvement Fund, a significant predictor of illegal dumping in multi-
residential buildings is how well the building is maintained (clean waste room, well lit) and commitment
by the building operator/owner to enforce rules surrounding waste disposal.

It should be noted that both willingness and observed instances of illegal dumping and littering
in public spaces decreases significantly in areas that are perceived to be a communal space/amenity. As
an example, public parks are often seen as one of the sites most likely to attract illegal dumping —
however, when members from that community utilize that space and feel a collective responsibility for
its maintenance, then illegal dumping is discouraged. The concept of “ownership” has been observed to
have a significant influence on waste disposal behavior, particularly with respect to adherence to rules
and regulations. In multi-residential buildings where residents own their units (versus renting) or belong
to a cooperative, observed instances of illegal dumping, participation in source separation initiatives and
contamination rates of the organics/recycling stream are significantly lower when compared to rental
units. This behavior may also explain, in part, why some people choose toillegally dump material outside
of their communities. Not only is there a reduced risk of being recognized, but people are also able to

avoid harming areas that they themselves may use and perceive to be as part of their neighborhood.

5.4 Findings from the academic literature and research recommendations

Beyond the concerns surrounding sanitation, there is evidence in the academic literature to
suggest that “bin overflow” results in a negative association with recyclingamong members of the public.
When people see a bin that is overflowing or heavily contaminated, there is an assumption that the
municipality (or service provider) does not care, and neither should they. There is a principle referred to
as “shared responsibility in stewardship” where the public will participate in a given environmental

initiative premised on an equal or greater effort on the part of the expectant party (a city, a company
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etc.). If there is evidence to suggest that the expectant party (in this case the municipality) does not care
about public space recycling, neither will the public.

In the Public Space better practices report published by Ontario’s Continuous Improvement
Fund, clear and consistent signage was one of the recommendations. While | agree with the former point,
new research suggests message “consistency” may not produce the desired results. As noted in Chapter
3, whatever behavioral change that public space P&E results in is likely achieved at the project onset — as
soon as the signage becomes part of the built environment, its efficacy diminishes. It simply blends into
the landscape for regular patrons, and visitors are unlikely to feel a perceived moral obligation to recycle
in a given space as they are not part of the community (not to say that they don't recycle, but they are
less likely to do so out of perceived normative pressures).

As such, developing “new” promotion and education signage on a regular basis (monthly,
quarterly etc.) or alternatively, implement something that is a-typical to the space (visually jarring, clearly
doesn't belong) may produce desired results. While the latter may contravene the expected aesthetic,
there is demonstrable evidence in the academic literature to indicate that the public respond to this type

of signage.

Findings from the literature on multi stream bins with restricted openings:

Restricted openings on public space bins may reduce the risk of contamination, but more recent
research seems to suggest that people make recycling decisions (in public spaces) in split seconds. During
an observational study conducted Lakhan in 2015, it was noted that the public generally does not pay
attention to the labels on recycling bins. There is a propensity to group “like with like”, i.e. “If | see a bin
has a lot of newspaper in it, that’s where I'm going to put my newspaper”. In instances where there are
opaque bins (where you cannot see its contents), it runs the risk of becoming a catch all for all recyclable
materials and garbage. However, given that public space disposal decisions post consumption are made
in fractions of a second, there is a natural inclination to put their garbage/recyclables in the spot that has
the biggest opening — which happens to be the waste bin. In most instances in which bin twinning is
implemented, multi stream recycling bins have designated openings with different sizes, while the waste
container is normally a “wide mouth” bin, encouraging people to put both recyclables and garbage in the
larger container opening. This “bad behavior” is reinforced via the cognitive compliance principle, where
people will see that the garbage bin is full of recyclables. As such, they will think to themselves "If other

people are doing it, it is ok if | do it as well”.
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5.5 Key Learnings

1)

2)

4)

7)

Density and placement of bins is the most critical factor in determining the efficacy of a public
space recycling initiative. You need to be able to give people as many opportunities to recycle as
possible, and ensure that those bins are placed in areas with the highest amounts of foot traffic
As a tangent to the above point, every garbage should ideally be accompanied by a recycling bin
(and vice versa). Providing only one or the other either limits the opportunity to recycle, or results
in significant contamination of collected recyclables (in recycling bin only scenarios)

Public space bins need to be kept clean and tidy. While any receptacle in a public area is going to
be at a higher risk for illegal dumping and vermin, a failure to ensure cleanliness (either by
allowing the bins to reach capacity before pick up, or other exogenous factors), will discourage
the public from recycling (and may even lead to a negative attitude towards the behaviour over
time)

Municipalities that have the requisite collection infrastructure in place may find automated cart
collection for recyclables effective. However, these initiatives generally require a significant
capital expense during initial implementation, which may restrict such investments to larger
municipalities. However, the potential savings in labor/vehicle time, reduced incidences of
workplace injury and other collection efficiencies may help rationalize the investment.

The type of bin you choose matters — there are benefits and drawbacks to various opening
designs and multi stream recycling containers. Restricting openings to match the recycling
stream can reduce cross contamination discourage illegal dumping, rain and snow egress and
vermin. It does, however, result in fewer (but higher quality) tonnes collected. Multi stream bins
are significantly more costly which may be anissue for smaller municipalities. They can, however,
facilitate twinning of services, aid in matching public space recycling to existing municipal
collection services (e.g., two stream collection) and present a neater collection point.
Contamination is always going to be an issue in public spaces — primarily food and animal waste
(poop and scoop). It is difficult to address the former, as items consumed in public spaces (i.e. a
pop) may have leftovers that a person cannot reasonably discard of. This further highlights that
twinning of bins be a logical “first step” when implementing a public space recycling program.
Providing the public the opportunity to dispose of unconsumed organic waste can potentially
reduce the risk of contamination in the recycling stream. Signage (or Bin Labels) that clearly
communicate what is/is not an acceptable material may also discourage contamination.
Promotion and education in public spaces needs to be clear and easy to understand. High quality

pictures are more effective than text. While no reports were able to establish what type of signs
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were most effective, “something is better than nothing”. Recycling bins that were not
accompanied by signage diverted fewer tonnes than those that did. Given the high rates of
contamination in public spaces, it is the recommendation of this report that P&E materials
emphasis what “does/doesn’t” belong in the bin.

8) Monitoring and assessment is fundamental to the success of any public space program. Being
able to establish baseline measures of how an area is being used, what types of waste/recyclables
is being generated, can all aid municipalities in decided how to roll out their public space recycling
programs. Ongoing monitoring of program performance is also necessary to ensure that
adjustments can be made when needed, and to identify what specific initiatives are driving the

greatest results.

Chapter 6: Improving Diversion in Toronto’s IC&I Sector

While the City of Toronto should be applauded for their efforts and successes in promoting residential
diversion (through the Blue Box, Green Bin and Orange Drop programs), they will be unable to meet their
transform TO goals without significantly increasing diversion from the Industrial, Commercial and
Institutional (IC&lI). At present, Ontario diverts less than 12% of all material generated from the IC&I sector
— exacerbating this problem is that the IC&I sector makes up more than 70% of all non-hazardous waste
generated in the province. ]. While this seemingly points to deep rooted policy, infrastructural and
behavioral impediments to diversion, it also represents a significant opportunity for the city’s waste
management sector - even incremental improvements in overall diversion levels will have potentially
significant impacts on various sustainability metrics (carbon emissions, need to procure virgin materials
etc.) Increasing diversion in Ontario’s IC&I sector has been highlighted as policy priority for the province,
particularly in light of its poor performance relative to the residential sector. However, there remain a

number of obstacles to diversion for the IC&I sector, which include:

1) Lack of legislation

2) Lack of data

3) Lack of enforcement
4) Lack of resources

This chapter briefly outlines the exact nature of these problems as they pertain to Toronto, and what
potential solutions may exist to help the City overcome these obstacles. It is important to note that at
present, the Province on Ontario is implementing new legislation that specifically addresses producer
responsibility and some of the issues facing the IC&I sector (Blue Box Transition Plan). However, the exact

nature of what these changes will entail is being contested among affected stakeholders (i.e. producers,
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municipalities and the MOECP), and as a result, the potential impact to the City of Toronto remains unclear

at this time.

6.1 Legislative advocacy with the province
In 1994, the Ontario Ministry of the Environment enacted the 3Rs Regulations (Regulations 101/94 to

105/94) under the Environmental Protection Act to increase diversion of residential, Industrial,
Commercial and Institutional (IC&I) and construction and demolition waste from disposal in Ontario and

help Ontario meet its waste diversion targets. The 3Rs Regulations that impact the IC&I sector include:
¢ Ontario Regulation 102/94: Waste Audits and Waste Reduction Work Plans

¢ Ontario Regulation 103/94: Industrial, Commercial and Institutional Source Separation Programs

e Ontario Regulation 104/94: Packaging Audits and Packaging Reduction Work Plans

The IC&I 3Rs regulation targets large establishments over a certain size or over designated revenue. These
establishments are required to conduct waste audits and develop waste reduction work plans that must
be made available for Ministry of the Environment (MOECP) enforcement staff to review at any time.
Depending on the sector, the MOECP has designated which materials must be source separated for
recycling. Sectors targeted and size of establishments required to meet the Regulations are presented in

the following table:

IC&I Category Requirements to Carry Out Source Separation and Develop Waste
Reduction Plans Under Ontario 3Rs Regulations

Hospitals Applies to any public hospital classified as group A, B or F. Does not apply
to nursing homes or homes for the aged.

Hotels and Applies to hotels or motels with more than 75 units and located in a local

motels municipality that has a population of at least 5,000.

Office Buildings | Designated if it has at least 10,000 square metres of floor space for use as
offices and located in a municipality that has a population of at least 5,000.

Multi-Residential | Applies to buildings with six or more units.
Buildings

Restaurants Designated if gross sales for all restaurants operated by the owner in
Ontario were $3 million or more in any of the two preceding calendar
years. Applies to owner’s restaurants in municipalities that have a
population of at least 5,000. If the restaurant is in a designated retail
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IC&I Category Requirements to Carry Out Source Separation and Develop Waste

Reduction Plans Under Ontario 3Rs Regulations

shopping establishment or complex, office building, hotel or motel, hospital
or campus the owner of the designated establishment is responsible for
implementing a source separation program.

Retail Shopping | Designated if it has at least 10,000 square metres of floor space and
Establishments located in a municipality that has a population of at least 5,000. For
example a department store in a mall can ensure compliance by
participating in the program operated by the owner of the mall.

Retail Shopping | Designated if it has at least 10,000 square metres of floor space of
Complexes establishments (parking not included) and located in a municipality having
a population of at least 5,000. The owner may allow tenants to implement
their own program but it must meet the regulations.

Educational Applies to operator of an educational institution with more than 350
Institutions persons enrolled.
Large Does not apply if the owner is able to demonstrate that during the two

Manufacturing preceding calendar years, there was no calendar month in which the hours
Establishments worked by the persons employed at the site exceeded 16,000 hours.

At present, existing provincial legislation does not require small and medium sized business
establishments to develop a waste diversion plan. While the initial intent of excluding these groups from
legislation was to reduce administrative burden, it did not account for the fact that the majority of
establishments in the province failed to meet the thresholds outlined in the table above. As a result, how
waste is being managed by these establishments is not readily known, as data pertaining to tonnes
generated, tonnes diverted, composition of waste, flow of waste etc. is not reported to either the province
or the municipality. The lack of centralized information on IC&I waste generation, diversion and disposal
by Ontario businesses has been identified as a barrier to developing and monitoring a coordinated IC&I
waste diversion strategy, but little progress has been made. Generally speaking, waste is primarily
serviced through private collection, or in some instances, may receive limited municipal waste services
(i.e. some schools and long term care facilities are serviced as part of a municipality’s residential diversion

program).

The City of Toronto faces particular challenges as it relates to the IC&I sector, as there are more than 76
thousand businesses presently operating in the city. Much of these businesses are made up of small and
medium sized establishments that fall outside the purview of existing waste management legislation. It is
imperative that the City work with the province in ensuring that new legislative requirements under the

Blue Box Transition is large enough in scope to capture these small and medium sizes establishments.
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These changes must provide clear and prescriptive guidance regarding what data is required from these
establishments when submitting their waste diversion plans, and give the City sufficient authority to
collect this information and enforce penalties for non-compliance. One of the foremost issues with the

existing legislation is that it is has historically been seen as a “paper tiger” threat.

Even for establishments that were required to submit their diversion data and plans to the province, there
has been poor compliance by the IC&I sectors affected by the regulations. Lack of awareness of the
existence of and enforcement of 3Rs regulations by MOECP are believed to be the two primary factors for
poor compliance. This issue was raised by the Environmental Commissioner of Ontario. Allocating
sufficient resources for enforcement (at either the provincial or city level) is also going to be critical moving
forward, as the sheer size of the IC&I sector in Toronto makes it prohibitively difficult to enforce, monitor

and track.

However, even in the best of circumstances, it is unlikely that there are going to be sufficient resources to
police all IC&I generators, all of the time. As such, it is the recommendation of this report that the City of
Toronto identify IC&I sectors that present the greatest opportunity for diversion and b) generate materials
that can be readily recovered given existing infrastructure and end markets. Previous studies by The City
of Calgary and City of Ottawa have identified four IC&I sectors that offer the greatest opportunity in terms

of waste diversion potential.

These are:

¢ Restaurants and fast food services
e Grocery stores

e Small/medium retail

¢ Offices

Based on waste audits of these sectors, it was found that that an estimated 70 to 90 per cent of the
material disposed by these sectors is made up of material that can be easily diverted if source separated
and kept clean. These materials include: paper, cardboard and food waste. As a result, these four sectors
should be targeted as the first focus of most IC&| waste diversion strategies, as they offer good

opportunities for waste diversion.
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6.2 Working with businesses
Another critical component of improving Toronto’s IC&I diversion rate is to work with businesses to better

understand what is required when developing a waste diversion plan. As noted earlier, existing legislation
did not provide any particular guidance to small and medium sized waste generations. Should these
businesses become obligated under any new provincial legislation, expectations need to be clearly
defined, particularly surrounding data collection, data submission and verification. In many instances,
smaller establishments have very limited knowledge about waste management options, and largely leave
it to the discretion of private waste haulers to determine where end of life material goes. The City must
be able to work with businesses in providing them the necessary support and clarity regarding new

requirements, as the learning curve for many of the smaller generators is going to be steep.

Other jurisdictions such as Calgary, Vancouver and York Region provide incentives such as free
consultation and technical assistance to help educate IC&I waste generators and industry groups about
waste diversion. The role of the municipality is to facilitate the sharing of best practices and help
organizations navigate the logistical and legislative requirements of implementing a successful diversion

program.

As an example, Green Calgary — a non-profit environmental organization, partially funded by the City of
Calgary, provides technical assistance to local businesses to help them divert waste. The organization
encourages waste diversion activities in the IC&I sector by offering a wide variety of services including

environmental education, waste audit and reduction plans, technical assistance, and a waste exchange.

The Recycling Council of Ontario (RCO) also provides some support to businesses through its 3RCertified
program. 3RCertified is a voluntary certification program for the IC&I sector, recognizing organizations
taking a leadership position in waste reduction and diversion. The program's criteria covers the various
ways an organization manages its solid waste — from policies and waste audits through operations,
procurement of products and services, management reviews and many other categories. As part of the
3R Certified program, RCO has developed a Standard Waste Audit Methodology (SWAM) which 3Rs-
certified applicants are required to use. RCO also provides Ontario Waste Auditor Training on a fee-for-
service basis to train auditors on data analysis and accurate methods of measuring and reporting

performance.

Some municipalities (Owen Sound, Durham) have also implemented pre-emptive measures for reducing
waste from the IC&I sector, including a requirement that new establishments must have an area

designated for recyclables and source separation as part of their floor plans. The City of Owen Sound has
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actually taken it a step further, implementing a bylaw that requires all 600 businesses in their community

submit information on current waste diversion practices.

While the initiatives outlined above help municipalities better understand the size and scope of the IC&l
problem in their communities, improving diversion in Toronto’s IC&I sector fundamentally requires
adequate provincial support and guidance. The ability to collect, monitor and store data should be
managed at the provincial level, as it is inefficient for individual municipalities to develop their own
databases related to IC&I diversion. A central data repository for IC&I data (remitted by generators) is
conceptually similar to the RPRA municipal data call that is used for residential diversion programs.
However, this would only be possible for the IC&I sector if the province provides the legislative framework
that enables to collection of this information. In many ways, the City is hamstrung by what direction the

province moves in.

6.3 Moving forward
While attempting to increase diversion in the IC&I sector should continue be promoted as a policy priority

in the province, the City of Toronto faces an uphill battle. Significant amendments to existing regulation
(i.e., expanding the scope of obligated generators, consideration of disposal bans, landfill levies, etc.) will
be required if both the province and the City hope to reach their diversion goals. Tangent to that point,
the economics of diversion relative to disposal will have to be given careful consideration. For as long as
cheap waste disposal options exist for the IC&I sector (sending waste to other jurisdictions for a

comparatively nominal cost), increasing diversion in the absence of legislation would be all but impossible.

However, diversion comes at a cost - both with respect to directly managing material and
developing/maintaining infrastructure to accommodate for increased tonnes in the system. This cost is
potentially quite significant, sufficiently so that it may not even be possible to achieve without producers
willing to bear the burden of some (or all) of that cost. The future of diversion in Toronto’s IC&I sector
remains unclear, but the unrealized value of materials presently going to landfills (as well as the associated
environmental and social harms) makes it impossible to ignore much longer. Without improving diversion

form the IC&I sector, Toronto will fall far short of their ambitious diversion and carbon abatement targets.

Chapter 7: Methane Mitigation Strategies

While the Transform TO goals are communicated in terms of waste reduction, diversion rates and carbon

reduction, methane (CH4) mitigation is a topic that has historically been neglected (relative to carbon
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abatement/reduction). While Life Cycle Analysis studies (discussed in chapter 8) are intended to capture
global warming potential impacts (of which both carbon and methane are a subset of), identifying
opportunities to reduce methane emissions is an important part of helping the City meet their broader
sustainability goals. While carbon dioxide is typically seen as the culprit of global warming and
anthropogenic climate change, methane is approximately 86 times more potent than carbon dioxide as a

GHG.

According to global inventories of anthropogenic CH4 sources, the most important sectors for urban CH4
emissions are energy, waste, agriculture, and transportation. Energy and transportation primarily emit
fossil CH4 derived from natural gas, whereas waste treatment and agriculture produce biogenic CH4 from
the process of anaerobic decomposition. Fossil sources produce CH4 as a result of combustion or as

fugitive emissions of natural gas from natural gas distribution networks or combustion units.

The focus of this section is on waste and waste water related methane mitigation.

7.1 Current Landfill Methane Mitigation Efforts Are Insufficient
The cornerstone of Toronto’s methane reduction strategy is the landfill gas capture system installed at

the Green Lane Landfill. Since 2004, landfill gas capture at the Green Lane landfill has abated the
equivalent of more than 450,000 metric tonnes CO2e, and is part of Toronto’s broader strategy that has

seen the city successfully reduce greenhouse gas emissions by 24% since 2007.

Engineered systems to physically remove CH4 produced in landfills are currently thought to be the most
effective landfill methane mitigation technique. Landfill gas collection systems use extensive networks of
wells and pipes to extract gases produced inside the landfill. Captured landfill gas is vented to the
atmosphere, flared, or used as a renewable fuel for electricity generation (as is the case in Toronto).
However, landfill gas collection systems alone are insufficient. While this is certainly a critical step in
managing methane emissions from landfill, another strategy is to use microbial oxidation of CH4 in landfill
cover materials to destroy CH4 before it reaches the atmosphere. Biological CH4 oxidation can be

promoted by additions of soil, compost, and sludge over landfills.

Landfill gas recovery systems may also may also paradoxically increase emissions by venting recovered
CH4 (that isn’t converted into energy) directly to the atmosphere, thereby preventing any oxidization by
methanotrophic soil microorganisms that would otherwise occur. The extensive plumbing systems used

for landfill gas recovery like the one used at the Green Lane landfill create ample opportunities for fugitive
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emissions. At sites where landfill gas is recovered for use as biogas (such as Green Lane), landfills may be
managed to optimize CH4 collection rather than to reduce CH4 emissions. This suggests that biogas
production may undermine greenhouse gas reduction goals of a landfill gas recovery project, if there are

significant fugitive emissions in the biogas lifecycle.

To maximize the potential of CH4 mitigation, CH4 emissions reduction should become an explicit goal of
landfill management for Toronto. More research is needed to understand the effectiveness of currently
practiced and proposed landfill mitigation activities. In particular, a better understanding of fugitive
emissions from landfill gas capture systems, e.g., from leaks in gas collection pipes or gaps between liners

could be useful to both mitigation efforts and improved quantification of landfill emissions in inventories.

Use of CH4 imaging technology could enable better surveys of landfill areas and rapid determination of
the location of leaks. Improving landfill cover technology that enhances biological CH4 oxidation is a
promising route for reducing CH4 emissions from landfills and other waste systems. This strategy has been
demonstrated in combination with existing landfill gas recovery systems, can be used for former landfills
that continue to emit CH4 decades after closure, and is likely the most cost-effective mitigation solution.
Moving forward, the City needs to develop and implement alternatives to landfilling organic waste to
prevent the production of waste CH4, such as with composting programs and mechanical biological

treatment.

7.2 Solving the problem at the source
While landfill gas recovery is a method to deal with the organic materials already in landfills, diverting

organic materials such as food and yard waste from landfills (using composting or anaerobic digestion)
will reduce the production of methane in the first place. As noted in Chapter 2 with respect to organics
diversion, one of the foremost challenges facing the city is minimizing the amount of organic waste that

is going to the landfill.

A significant percentage of organics generation (both household and IC&I) is ending up in the waste
stream, and subsequently Toronto’s landfills. As much as 40% of all organic waste is comprised of
avoidable food waste, which can be readily diverted through the cities Green Bin program. However,

attempting to achieve a reduction in organic waste is one part behavioral, and one part infrastructural.

7.3 Infrastructural Change

From an infrastructural perspective, many multi-residential households do not have readily available

access to the City’s Green Bin program. The foremost challenge is one of storage — unlike single family
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households which are provided with either a 46.5L or 97L organic waste cart by the city, multi-residential
households often do not have space for indoor storage of an organics cart, and as such, are forced to bring
organics waste to a designated collection point in the building (waste room). A significant percentage of
privately operated multi-residential buildings also do not offer organics collection, and are not serviced
by the City’s Green/Blue Bin program. It is also worth noting that multi-residential households make up
slightly less than 50% of all households in the City. Toronto is fairly unique when compared to neighboring
Peel and York Region, in that the proportion of multi-family homes relative to single family dwellings are
significantly higher. As a result, it is prohibitively difficult for the City to provide uniform levels of service

for all households in the city.

Encouraging multi-residential household participation in an organics programs will require significant
investments in building infrastructure, mandating the installation of tri-sort garbage chutes (recycling,
organics, waste). The City should also work closely with building managers to ensure that waste
rooms/facilities are clean, accessible and regularly serviced, and help in communicating how households

can participate in diversion activities (what goes in the bin, promotion and education etc.).

7.4 Behavioral Change
Behavioral change requires targeted messaging that clearly communicates the “What, Why and Where”

of organics diversion to both households and local businesses.

While the City already engages in a number of initiatives designed to educate Torontonians about food
waste and strategies to avoid it, other jurisdictions across the world have found success using targeted

penalties and supporting legislation to discourage food waste.

Seoul, South Korea and Seattle, Washington, U.S.A. are two examples of major urban cities attempting
to address food waste through legislative intervention. For example, in Seoul, the city charges a fee for
food waste, and it currently diverts 95 percent of its food waste from homes and businesses, compared
to less than 2 percent in 1995. A form of “Pay as you throw” is implemented, where residents and
businesses pay a weight based fee for food disposal (where discarded waste is then subsequently
processed into bio-fuel and fertilizer). The city also provides more than 6,000 automated bins where

residents can weigh their food waste and pay fees related to food waste disposal.

Seattle, Washington has taken a more punitive approach, (although it is being challenged in court) by

making it illegal to discard of food waste all together. This accompanies other strategies for reducing food
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waste such as education campaigns focused on waste reduction, smarter shopping ideas, and smarter

composting strategies.

Behavioral intervention is not limited to households, as businesses play an even bigger role in terms of
the potential to avoid significant quantities of organics ending up in landfills. The City has a diverse range
of IC&I sectors that all generate organic waste (restaurants, coffee shops, grocery stores, and malls), which

is both a main source of food waste, and an opportunity to reduce food waste.

As an example, New York City has championed food waste reduction and is a worldwide leader in turning
food waste into compost. The city works collaboratively with supermarkets, restaurants and commercial
composters, taking food scraps from waste generators to turn into biogas energy and compost. This is
part of a multimillion-dollar program to cut down on greenhouse gas emissions and reduce more than

500,000 short tons of food waste going to landfill every year.

Food rescue programs also provide an opportunity to re-purpose and redistribute surplus food before it
gets a chance to become food waste. The City of Toronto already works with organizations such as Second
Harvest to use surplus food as a means to support economically marginalized Torontonians. While food
rescue programs are not necessarily seen as a waste reduction initiative, the ultimate outcome of these
types of programs is a reduction in GHG emissions and the amount of material going to landfill. This
actually highlights the need to “Think outside the Blue/Green Box” for the City, and not view waste
management as being discrete from other initiatives and programs. Ultimately, any strategy that can help

ameliorate the quantities of waste being generated by the City should be explored.

7.5: Waste Water Methane Mitigation

Municipal wastewater treatment plants are one of the major contributors to the increase in the global
greenhouse gas (GHG) emissions, as methane is emitted during the handling and treatment of municipal
wastewater through the anaerobic decomposition of organic material. Most developed countries rely
on centralized aerobic wastewater treatment systems to collect and treat municipal wastewater. While
these systems produce relatively small amounts of direct methane emissions, they also generate large
qguantities of biosolids, which can result in high rates of methane being released into the atmosphere.
This necessitates that emission mitigation strategies be developed that can leverage methane capture at

wastewater treatment facilities.
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There are several approaches to wastewater methane mitigation and recovery and also several options

for the use of recovered methane, some of which include:

1) Installing anaerobic sludge digestion

2) Installing biogas capture systems at existing open air anaerobic facilities
By using anaerobic digestion, where microbes decompose without oxygen, a methane-rich biogas
byproduct is produced, with an energy content that is approximately 75 per cent that of natural gas.
This gas can be used for on-site energy needs, or processed further and used in lieu of natural gas. In
addition, the solid remnants of the waste create a nutrient-rich “digestate” that can be added to soil to

boost plant growth.

Research by the University of Toronto have found that methane capture at four of Toronto’s waste
water treatment facilities could generate as much as 113 megawatts of electricity per year - enough to

make the plants self-sustaining from an energy point of view.

The ability to generate electricity using biogas in lieu of fossil fuels, while simultaneously preventing
methane from escaping into the atmosphere, is a model that is being embraced around the world,

including in the United States, Brazil, Argentina, Norway and others. Finding ways to harness energy
from waste water methane can play an important role in helping the City meet its long term carbon

abatement and climate goals.

7.5 Key Recommendations:
o While landfill gas capture can play a critical role in helping reduce CH4 emissions, it is not sufficient

as a stand-alone strategy

e |t is more effective to keep organic waste out of the landfill, than trying to capture methane
through landfill gas capture.

e The City should prioritize increasing diversion of organics, particularly in multi-residential
buildings which may face certain infrastructural challenges.

e Improve access and convenience to encourage participation in the Green Bin program

e Educate both households and businesses regarding ways to minimize avoidable food waste. This
includes campaigns designed to increase awareness regarding waste reduction, smarter shopping

ideas and smarter composting strategies.
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e Other jurisdictions across the world have found success in incentivizing organics waste diversion
(by charging a fee for food waste disposal). Some cities such as Seattle have even made food
waste illegal (although ability to enforce that may be difficult)

e Food rescue programs are an opportunity to redistribute food surplus to groups in need, and
avoiding the need to landfill

e Harnessing methane from waste water treatment facilities is an opportunity to generate energy

and reduce GHG emissions.

8.0 Approaches to LCA modeling

A critical component of achieving the city’s carbon and waste diversion goals is how do we actually

qguantify and measure progress?

Life cycle assessment (LCA) has been extensively applied to evaluate environmental burdens associated
with Municipal Solid Waste (MSW) management). But in addition to quantifying the environmental
impacts and burdens associated with waste management options, LCAs can also be used to explore
opportunities for improvements. It also helps to expand the perspective beyond the waste management
system. This makes it possible to take the significant environmental benefits that can be obtained
through alternative waste management options into account; for example, energy-from-waste (EfW)
reduces the consumption of energy from fossil fuels; recycled materials replace part of virgin materials;

and the compost from biological treatment substitutes the production of chemical fertilizers.

The City of Toronto has long used life cycle analysis as a tool to help inform policy development and
communicate the impacts of their waste management program. However, at present, there is no
prescribed methodology for how to actually conduct an LCA, and there have been past instances in
which the City have used different approaches to modeling the same issue (yielding inconsistent
results). This section outlines what key factors need to be considered by the City when conducting an

LCA, including providing guidance on system boundaries and data used.

A common basis for the analysis of LCA studies should include an understanding of: (1) study area and
scale (2) goals of the reviewed LCAs (3) functional units (4) system boundaries (5) types of data sources
(6) environmental impacts; (7) sensitivity analysis (8) economic costs of MSW treatment and (9) the
guantitative results for net energy use (NEU), global warming potential (GWP) and acidification potential

(AP).
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8.1 Different types of LCAs
A traditional LCA of municipal solid waste, encompassing waste collection, transportation, sorting and

treatment until inert or recycled, can be used to evaluate the life cycle impacts of a waste management
system, particularly in instances in which a waste prevention activity (WPA) has been implemented. A
conventional LCA is designed to capture the impacts of programmatic, infrastructural or systemic change
to the system, compared to a “status quo” baseline. However, this approach omits the net upstream

impacts from implementing the WPA

Table 1 below (Cleary, 2009), summarizes types of waste prevention activity, including the effect of WPAs

on product services.

Type of waste prevention
activity (WPA)

Effect of WPA type on
product service(s)

Presence of alternate product
system(s) that contribute
additional MSW for treatment

Example(s)

WPA-1 Reduction in material
consumption without product
service substitution

Reduction in quantity of

product services (no
substitute product
services provided)

No

-reduced generation of “junk mail”

Dematerialization

WPA-2 Reuse of a disposable
good

Substitution of
functionally equivalent
product services

No

-reuse of a disposable shopping bag

WPA-3 Substitution of a
service, provided by a capital
good, for a disposable good

Substitution of
functionally equivalent
product services

Yes (capital good)

-drying of hands by means of hand
dryers instead of hand towels
-drinking water supplied from water
faucets instead of bottles
-newspaper articles available online
instead of printed on newsprint

WPA-4 Substitution of a
reusable good for a
disposable one

Substitution of
functionally equivalent
product services

Yes (substitute reusable good)

-substitution of refillable glass wine
bottles for disposable ones
-substitution of reusable shopping
bags for disposable ones

WPA-5 Lightweighting of a
good

Substitution of
functionally equivalent
product services

Yes (substitute disposable good)

-substitution of lightweight plastic
containers for glass ones (both
containers are single use)

WPA-6 Lengthening the
useful lifespan of a durable
good

Substitution of
functionally equivalent
product services

Yes (substitute durable good)

-increasing the useful lifespan of a
refrigerator through improved
design

Waste prevention at collection

products and materials

WPA-7 On-property No effect No -backyard composting
residential waste treatment -grasscycling
WPA-8 Storage of waste No effect No -storage of obsolete appliances

Ideally, all investigated product systems for an LCA should begin at the same point — raw material
extraction. However, the majority of LCA studies tend to define the system boundary at the point of
disposal. This curtailment of the LCA system boundary, also known as the zero burden approach, simplifies

the assessment and allows the LCA to focus on waste treatment.
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The results of a LCA are critically dependent on the system boundaries, notably the choice of attributional
or consequential modelling. Published LCA studies rarely specify and justify their modelling choices. For
life cycle inventory analysis (LCI) it is common to distinguish between consequential and attributional
modelling.

8.11 Attributional LCAs

An attributional approach is a modeling system in which inputs and outputs are attributed to the
functional unit of a product system by linking and/or partitioning the unit processes of the system
according to a normative rule. An attributional product system can be used to answer the question:
“Under the specified normative allocation rule, what are (the environmental impacts related to) the
allocated shares of the activities that have contributed to the production, consumption, and disposal of
the product?” Thus, the purpose of attributional modelling is to trace a specific aspect of the product (as

determined by the allocation rule) back to its contributing unit processes.

8.12 Consequential LCAs

Should the objective of the LCA be the accounting of the system-wide effects of implementing a WPA, a
consequential LCA is the most appropriate method of analysis. Although the 2006 International
Organization for Standardization (ISO) requirements and guidelines for LCA do not recognize the
methodology associated with consequential LCA, this LCA type has been described in numerous
publications. A consequential LCA is “a model of causal relationships originating at the decision at hand”
addressing the system-wide effects of a change in the functional outputs and inputs on material and
energy flows to and from the environment. Thus, it has a much larger system boundary than an
attributional LCA because it also addresses significant flows outside of the MSW management life cycle.
Unlike the attributional LCA, this method addresses the marginal effect of a change. There is no need to
include within the system boundary those unit processes that would not be affected by the WPA. The
functional unit of a consequential LCA would be the amount of waste prevention one intends to

undertake.

8.2 Defining System Boundaries

The LCA system boundary is the interface between the product or waste management system and the
environment or other product systems, determining which unit processes are included within the LCA.
The system boundaries must account for time, space and functional unit. The ISO 14044 standard, when
addressing the goal and scope definition component of LCA, states that “any decisions to omit life cycle

stages, processes, inputs or outputs shall be clearly stated and the reasons and implications for their
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omission shall be explained” (ISO 2006). The life cycle stages of MSW management commonly include: (1)
collection; (2) transportation to a sorting facility; (3) sorting; (4) transportation to a treatment facility, and

(5) treatment - potentially including recycling, biological treatment, thermal treatment and landfilling.

IM

Figure 4 below depicts “conventional” system boundaries of a waste management LCA:
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It is important to note that a third LCA waste management model (Waste Management and Prevention

LCA) exists, that includes up stream impacts as a means to capture waste reduction and waste prevention.

While there are comparatively few studies that adopt this methodological approach, it is considered a
more comprehensive method for calculating life cycle impacts of various products, as it includes up stream
environmental impacts as well. As an example, due to the proliferation of light weight packaging, there is
a need to better understand how package light weighting affects transportation emissions and source

reduction.

Under a conventional LCA approach, the potential benefits of package light weighting would not be

reflected in the results, as the system boundaries would only capture impacts from the point of disposal.
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Moving forward, this more holistic approach to life cycle analysis will be of greater importance to the City,

particularly when attempting to model waste management impacts of printed paper and packaging.

8.3 Functional Units

The functional unit is fundamental to the understanding of the results of an LCA, and provides a common
basis for the comparison of results across studies. It exists as a reference unit to which the input and
output data are normalized. For LCAs of MSW, it ensures that all of the environmental emissions are based
on identical inputs to each waste management system. Functional units are also associated with the

usable products generated during MSW management, including electricity, heat and compost.

The functional unit helps you compare the overall environmental performance of different systems in

terms of impacts per unit of delivered service.
An appropriately defined functional unit should:
1. Be a quantity of service that is being managed

2. Include a numeric value with a physically measurable unit

8.4 Energy Grid Mix

MSW management systems consume both electricity and fossil fuels, and may generate usable heat and
electricity from thermal treatment systems, as well as from the combustion of biogas collected from
landfills and anaerobic digestion facilities. The assumptions relating to the method of generating the
energy both consumed and displaced by MSW management systems may have a substantial effect on the

results of the LCA.

8.5 Treatment of transport distances

Of note, a significant percentage of LCA studies pertaining to waste management omit the environmental
emissions attributable to transportation (both collection of waste, transport to MRF and transport to end
market). As an example, the adapted USEPA Warm model used by Environmental Canada assumes default

transportation distances that specifies all material is processed, recycled/disposed of domestically.

The rationalization made by some of these previous studies is that environmental emissions from
transportation would be negligible relative to those from other waste management components. In

particular, some studies have claimed that the environmental emissions from the transportation
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component of LCAs do not affect the overall results so long as the transportation system is reasonably

efficient.

This approach contravenes the findings of other LCA studies (which do attempt to capture transport
distances) — depending on where end markets are located (and whether end market reprocessing is
included within system boundaries), the energy emissions associated with transportation can be quite
significant. As an example, end markets for Ontario polycoat tend to be primarily in South Korea. As a
result, municipalities who market polycoat may have to ship their materials in excess of 5000km (a
combination of truck and ship freight) in order to reach their end market destination. The emissions
associated with transport are actually significant enough to offset a substantial portion of the emissions

savings attributable to recycling.

While it is accurate to say that transport has significantly less influence on overall life cycle impacts relative
to a process such as paper pulping, it’s exclusion from an LCA model cannot be readily rationalized. The
environmental impacts attributable to transportation are material, particularly in instances where end

markets are located in other jurisdictions.

8.6 Impact categories

In an LCA, at least 16 different impact categories are taken into account, including: climate change;
acidification; eutrophication, terrestrial; eutrophication, marine; eutrophication, freshwater; particulate
matter; photochemical ozone formation; human toxicity, cancer; human toxicity, non-cancer; ecotoxicity,
freshwater; land use; water use; resource use, minerals and metals; and resource use, fossils, ionizing

radiation, ozone depletion (EC, 2017).

However, some limitations still exist in the models used for assessing the impacts and some impacts are
still not completely captured. The choice of impact category results to display is subjective, although the
most common found in the broader literature include global warming potential, acidification potential,
eutrophication of surface water and resource consumption. Measures of toxicity are less common impact
categories. While the ISO 14042 standard specifies that a life cycle analysis should reflect a comprehensive
set of environmental issues, a lack of data for certain impact categories can sometimes limit what impacts
a user is able to show. The goal of the life cycle analysis should also help inform what impact categories
to measure. In the case of Toronto, it is recommended that the LCA impact categories reflect the

TransformTO goal, specifically focusing on global warming potential criteria.
8.7 Types and sources of data:
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At present, there are more than 20 life cycle inventory databases that are available either commercially,

or as an open access platform. The primary LCA databases include:

e Ecolnvent

e UVEKLCI Data

e The Evah Pigments Database
e LCA Commons

e Environmental Footprints

e |dea

e Gabi

e Agri-footprint

e ARVI

e Soca

e NEEDS

e ESU World Food
e ELCD

e ProBas

e WARM

Overwhelmingly, the majority of LCA studies utilize either Ecolnvent, Gabi or WARM (with the decision to
use a particular database very much a function of locality — North American studies tend to utilize the

WARM model, while international studies primarily utilize Ecolnvent and Gabi).

What database to use when conducting an LCA is also a function of resource availability — some databases
required paid licenses to access, while others are free. With respect to modeling LCA impacts of waste
management activity in Canada, an adapted variation of the USEPA WARM calculator tends to be the most
popular tool, as it is open access database with a long and well documented history that explains model
components and assumptions in great detail. However, WARM has specific limitations with respect to

specifying material allocations, designating transport distances and customizing energy grid mixes.

It is worth noting that the results from an LCA can differ significantly depending on which database is
being used. Engaging in a comparative analysis wherein two studies are using different databases is
extremely difficult — there are sufficient differences between data sources, that even when referring to

the same material (i.e. newsprint) and process (recycling), that the results will not match.

It is important to remember that irrespective of the database use, quantifying LCA impacts of waste

management activity is an inexact science.
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While results may be fairly specific (i.e. recycling one tonne of aluminum ingot reduces carbon by 10.01
metric tonnes), that is a function of how the models report results, and can create an illusory sense of
precision that simply is not possible. When comparing LCA studies from various sources, it is perhaps
more important to ensure that results are directionally accurate (consistent in overall findings) as

opposed to comparing exact values.

8.8 LCA Checklist
It should be noted that there is no “one size fits al

|ll

approach to LCA modeling, particularly with respect
to waste management. What approach the City of Toronto should take is a function of several factors,
including what the goal of the LCA is, and what the City is trying to measure. As a general best practice,

the City should address these criteria when undertaking an LCA:

1. Goal definition and scoping
e Define functional unit.
e Define system boundaries.
2. Inventory
o Define all life cycle steps.
e Draw all input and output streams (air, water, and soil).
e Determine key components in each stream.
e Quantify key components of streams.
3. Impact Assessment
e Determine types of pollution.
e Determine sizes of pollution.
4. Valuation
e Normative criterion for valuation: The new design should be better in some emission and input
types and not worse on any of the other emission and input types.
5. Improvement
e |dentify major contributions to pollutions.
e Reduce pollution by re-design relevant step.

Chapter g9: Obstacles and Barriers to meeting Toronto’s diversion
targets — not all diversion activities are made equal

While the purpose of this report is to assist the City in developing programs and policies to
promote waste diversion, it is prudent to situate Toronto’s goals within the larger lens of what Ontario
and Canada are trying to achieve with respect to waste and identify the obstacles and barriers to meeting

these goals.
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The following is a list of both Toronto specific, provincial and national goals with respect to waste
management
1) Canada will move to divert at least 75% of plastic waste from federal operations by 2030
2) Canada will move to ban single use plastics by the year 2021
3) Toronto will divert 95% of all waste by the year 2050
4) The Province of Ontario will divert 30% of all wastes by 2020, 50% by 2030 and 80% by 2050
5) The Ellen Macarthur Foundation’s goal is to ensure that 100% of all plastic packaging is designed to
be fully reusable, recyclable and compostable (waste to energy DOES NOT count)
All of the above goals represent a tremendous amount of work and highlight a commitment at all levels
of government to addressing Canada’s waste problems. For the first time in recent memory, there is a
coordinated and concerted effort to reduce the amount of waste going to landfill, and these efforts are
being driven by a groundswell of consumer awareness and activism.

With that in mind, are these goals aspirational or realistic? Given both the ambitious nature of
the targets and corresponding timelines, is this something that can be readily achieved? The answer to

that is: Nobody knows.

9.1 Where is the Data?

The biggest challenge facing our waste management sector is a complete lack of data, most of which is
necessary information before we can even begin designing policies and systems that are more
sustainable in the long term.

As an example, if Toronto would like to divert 95% of all waste by the year 2050, it would seem
prudent that we know just how much waste we are talking about. What is often lost on policy planners
and decision makers is that the figures we see reported regarding waste generation, waste recovery,
percentage of material recycled/diverted etc. are largely based on best guess estimates. A lack of
credible data remains the foremost challenge to achieving our diversion targets, as there is significant
confusion and uncertainty regarding just how much waste exists and how much is being diverted.

In Winter of 2019, Deloitte Canada published a report on behalf of the Canadian Council Ministers of the
Environment that “Canada is only recycling 9% of its plastics”. This headline captured the attention of
people across the world, as it was difficult to imagine how a country that prides itself on being
environmentally progressive could be doing so abysmally when it came to plastic waste. However, a
closer inspection of what actually went into that estimate reveals that projections surrounding plastic

generation, recovery etc. were all modeled, using a set of heavily caveated assumptions. Data for the

62





Industrial, Commercial and Institutional sector in particular remains poorly understood, as there is no
legislative mandate (provincially or nationally) that IC&I generators track and maintain that information.
In short, we don't know whether we are recycling 9% or 9o% of plastics — nobody does.

Why this matters for the City of Toronto is that it is critical that decision makers understand what
information is available and what can be done with it. Often times there is a disconnect between what
people think is possible/feasible relative to the information and resources that the City has access to.

As a thought exercise, which of the following information does the city have access to?

1) Total quantities of plastics (or any material) generated and sold into Toronto in the last calendar year
(both residential and IC&I)?

2) How many tonnes of potentially recoverable materials is ending up in landfills?

3) The costs of attempting to recycle material at end life? (if recyclable)

4) What quantities of waste are being self-managed on site for commercial generators

5) Estimates to determine long term landfilling capacity for both residential and IC&I sources

6) Detailed and methodologically defensible waste auditing strategies to approximate for the waste
generation profiles of individual wards and housing types (single vs. multi-family)

7) A detailed overview of waste management infrastructure currently available. This includes the
number of material recycling/AD facilities, transfer stations, depots, as well as information regarding the
operational capabilities of each of these sties (capacity, throughput etc.)

8) A mass balance of where materials recycled ultimately end up (what end market? In what
application? Etc.)

10) Acommon data repository that is responsible for collecting, maintaining and analyzing data pertinent
to the waste management sector that can be used to assist in policy formulation and decision making.
While developing and working towards ambitious goals should ultimately be applauded, it is of equal
importance that our goals reflect the reality of the situation, and identify means and methods to help
overcome issues surrounding data access and collection. The lack of “good data” poses numerous
challenges, namely, evaluating progress is ultimately contingent on being able to track, measure and
monitor data related to waste diversion. What is of critical importance is that any discussions surrounding
waste management policy and programming that Toronto undertakes *must* be rooted in sound data.
This is particularly true of any potential legislation or policies that involves the IC&I sector — we cannot
develop a potential solution for encouraging diversion in these sectors, without having a sense of the size

and scale of the problem.
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Vowing to keep waste out of landfills is a commendable objective, but only if we could tell you

how much there is to actually keep out.

9.2 The importance of goal setting
The discussion surrounding data’s role in helping develop goals is a useful seque into the second

part of this paper — the importance of goal setting.

As noted above, goal setting is critical for the success of a waste management program, however, goal
setting should ideally address the following characteristics:

1) Whatis the goal, and what am | measuring?

2) Ismy goal realistic given access to existing information, resources and infrastructure?

3) Isthere consensus about what the goal should be among stakeholders?

4) If different stakeholders have competing goals/objectives, how do we encourage collaborative
dialogue to avoid antagonism?

5) Isthere quantifiable metrics to track and measure progress towards my goal?

6) Amlable to change my goal in response in new situations or information?

7) How will  know if I have achieved my goal?

8) How can | monitor the results of my goal over time to ensure continued success?

9) How do set new goals once our initial goal has been reached?

What makes goal setting in waste management particularly problematic (beyond the lack of

data), is the lack of consensus regarding what it is we are trying to achieve.
As noted earlier, there was a significant amount of momentum across the sector to work towards a
circular economy and achieve zero waste — however, despite this seeming consensus, there are multiple
paths to achieving a particular outcome, with very different sets of winners and losers depending on what
we choose to prioritize.

To use a practical example, let's revisit the City ‘s 95% diversion target by the year 2050. In this
case, our goal is diversion, and we are measuring % of total waste diverted relative to overall quantities
of waste generated. As noted prior, we have acknowledged that there are data concerns regarding
credibly quantifying total generation, but let’s set that aside for a moment.

While the 95% diversion target is certainly an ambitious and aspirational goal that the city should
strive for, itis not something that is readily achievable, for two reasons: 1) Weight based key performance

indicators, and 2) The definition of diversion.
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1) The foremost issue is that diversion is a weight based KPI, in a world where our packaging and
products are becoming increasingly lighter and lighter. This phenomenon, which has been characterized
as “the evolving tonne” shows that the proliferation of light weight, composite materials results in
materials that are volumous, but not heavy. Compared to the average mix of materials found in the Blue
Box a decade ago, current materials are anywhere from 15-25% lighter.

Why this matters is that a diversion target (measured against total waste generation), is

inherently going to be handicapped by the fact that the total tonnes being managed in our system is
decreasing over time (for printed paper and packaging). It is also worth noting that the types of materials
that will need to be collected to achieve incremental diversion will be difficult to recycle material. These
materials are often incompatible with existing collection and processing infrastructure, with limited end
market applications. In short, there is very little economic incentive to recover these materials — the
economics of diversion, and more specifically, recycling, is often untenable.
2) While other jurisdictions (i.e. Belgium) have significantly higher diversion rates for their residential
recycling programs, the way we choose to define diversion in Toronto (and Ontario as a whole) differs. In
certain jurisdictions, waste to energy (the 4th R), is considered a viable method of keeping materials out
of landfills. However, in Ontario, waste to energy is not considered a viable form of diversion. While this
report is notintended to debate the merits or viability of waste to energy, it is worth noting that the goals
that we set should be consistent with the infrastructure and rules we have in place.

In short, it is highly unlikely that Toronto will be able to reach their goal of 95% diversion without
considering some form of energy to waste facility. Even if we assume an idealized scenario where all
households put their waste in the appropriate Blue and Green bins, residue losses at sortation facilities
often range from 8 — 12% (both as a result of contamination, and yield losses from sorting equipment).
Note: Yield loss refers to recyclables that are damaged or contaminated as a result of the sortation

process.

9.3 Prioritizing Recovery: Balancing goals with our budgets

Returning to the topic of economics, it is impossible to develop sustainable waste management
goals without carefully considering the economic impacts of attempting to realize those goals. As noted
in an earlier section of this paper, some of the goals we have defined for the waste management sector
include the recyclability of products/packaging. The Ellen MacArthur foundation has even gone so far as
to say that ALL products must be made up of materials that can either be recycled, reused or composted.

While this goal is certainly commendable and something that should be worked towards, an

emphasis on recycling is not practical or efficient giving the configuration of existing waste management
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systems. When developing, operating and maintaining a waste management system, it is critical that we
do not lose sight of the guiding principles of the waste management hierarchy. Reduce, Re-use, Recycle
isn’t just a catchy phrase, it’s the order in which we are supposed to do things. Even prior to the COVID
pandemic, the recycling industry for printed paper and packaging was already severely depressed as a
result of China and South East Asia barring the import of recyclables. These effects were only
exacerbated by the impact of COVID, which has adversely affected commodity pricing for recycled
materials and radically altered the flow of markets. In some instances, virgin resin is now cheaper to
source and use than recycled resin, and is threatening to undo years of progress with respect to increasing
recycled content in consumer goods.

What industry will do in response to this crisis remains uncertain — there is no guarantee that
recycled markets will recover in the immediate future. Policy planners are now facing the very real choice
of continuing to pursue a goal of recyclability/compostability/reusability, despite a rapidly changing
landscape that is extraordinarily difficult to predict and plan for. In turn, manufacturers must make design
decisions today that will have an impact on their operations for months, if not years to come.

As the city of Toronto works towards its diversion targets, it's important to remember that not
all diversion activity is equal — there are going to be instances in which recycling/diverting certain
materials cannot be rationalized either economically or environmentally (i.e. recycling plastic film), which
begs the question as to whether it is feasible to recycle everything, everywhere. This is point that
deserves particular emphasis, as historically, Toronto’s policy objectives suggest that "more is better”
with respect to waste diversion. While much of the current dialog surrounding waste management
revolves around increasing recycling rates and diversion levels, the City must take a step back and ask
whether this should continue to be the focal point of waste management policy. Are there metrics
beyond recycling and diversion rates that need to be considered when evaluating the long term

sustainability and climate benefits of Toronto’s waste management systems?
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1. Introduction

1.1. Current Emission Landscape

In 2019, Environment and Climate Change Canada reported that Canada’s GHG emissions are equivalent to 716
MT CO2 eq. This number is 2 percent lower than 2005 emission rates and e greenhouse gas emissions are more
than 40 percent below 1990 levels.! The Canadian economy has grown faster than its emission levels due to
continuous offsets of emission increases in the Transportation, Oil and Gas sectors by decreases in Electricity
Heavy industries.? Transportation emissions account for 24.3% of total emissions, and includes personal vehicles
- light duty vehicles and trucks, in addition to commercial heavy-duty vehicles.

Figure 1: Breakdown of Canada’s Emissions by Economic Sector, 2017/ Source: Environment and Climate Change Canada

Waste & Others
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“2019 National Inventory Report 1990-2017: Greenhouse Gas Sources and Sinks in Canada”

In Toronto, greenhouse gas emissions by sector are broken down by transportation, building and waste. In 2017,
GHG emissions from Toronto’s Transportation sector were 5.7 MT (metric tonnes), and accounted for 38 percent
of community-wide emissions. As Figure 2 shows, the major contributor to the emissions is Passenger Vehicles
accounting for 79% of total emissions from the transportation sector.’

! City of Toronto. “TransformTO: Climate Action for a Healthy, Equitable & Prosperous Toronto.” City of Toronto, 2018.
https://www.toronto.ca/wp-content/uploads/2020/02/92f8-TransformTO-Climate-Action-for-a-Healthy-Equitable-Prosperous-
Toronto-Implementation-Update-2017-and-2018.pdf

2 Environment and Climate Change Canada. “2019 National Inventory Report 1990-2017: Greenhouse Gas Sources and Sinks in
Canada.” Environment and Climate Change Canada, 2019. http://publications.gc.ca/collections/collection_2019/eccc/En81-4-1-
2017-eng.pdf.

3 City of Toronto. “TransformTO: Climate Action for a Healthy, Equitable & Prosperous Toronto.” City of Toronto, 2018.
https://www.toronto.ca/wp-content/uploads/2020/02/92f8-TransformTO-Climate-Action-for-a-Healthy-Equitable-Prosperous-
Toronto-Implementation-Update-2017-and-2018.pdf
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Figure 2: GHG Emissions from Transportation in Toronto, 2017/ Source: City of Toronto, “TransformTO: Climate Action for
a Healthy, Equitable & Prosperous Toronto, Implementation Update 2017 and 2018”

1.2. TransformTO

TransformTO is Toronto’s climate action strategy that outlines long-term goals to switch to a low-carbon
economy. The goal is to achieve an 80 percent emission reduction by 2050 to achieve and encourage prosperous,
equitable and healthy communities. In 2017, the committee set emission reduction targets of 30 percent by 2020,
65 percent by 2030, and net zero by 2050, against 1990 levels.* To meet these targets, a detailed pathway was
listed to achieve specific emission reductions within each of the main four focus areas - Homes and Buildings,
Transportation, Energy and Waste. Figure 3 outlines these long-term goals with respect to the main components

of TransformTO.’

Figure 3: Long-term goals under TransformTO’s greenhouse gas emission targets.
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1.3. Transportation as a part of TransformTO

Since 2008, the total amount of vehicle kilometers travelled (VKT) has increased by 3.7 billion kilometers
travelled in 2016.° However, overall emissions from vehicles has decreased by 0.64 million tonnes of eCO2,

4 City of Toronto. “TransformTO Overview.” City of Toronto, 2018. https://www.toronto.ca/services-
payments/water-environment/environmentally-friendly-city-initiatives/transformto/transformto-climate-action-
strategy/.

3 City of Toronto. “TransformTO: Climate Action for a Healthy, Equitable & Prosperous Toronto.” City of Toronto, 2018.
https://www.toronto.ca/wp-content/uploads/2020/02/92f8-TransformTO-Climate-Action-for-a-Healthy-Equitable-Prosperous-
Toronto-Implementation-Update-2017-and-2018.pdf

6 City of Toronto. “TransformTO: Climate Action for a Healthy, Equitable & Prosperous Toronto.” City of Toronto, 2018.
https://www.toronto.ca/wp-content/uploads/2020/02/92f8-TransformTO-Climate-Action-for-a-Healthy-Equitable-Prosperous-
Toronto-Implementation-Update-2017-and-2018.pdf






reflecting an increase in fuel efficiency combined with uptake in electric vehicles in Toronto.” In general, as
shown in Figure 2, 79 percent of all GHG emissions in the transportation sector emerge from passenger vehicles,
which includes, cars, SUVs, vans, and light trucks. Commercial vehicles account for approximately 20 percent of
all transportation related GHG emissions, even though they account for only 12 percent of total vehicle
kilometers travelled in the city.®

The city aims at achieving the following goals by 2050:
1. 100 percent of vehicles in Toronto will use low-carbon energy

2. 75 percent of trips under Skm will be walked or cycled

2. Barriers and Challenges

In 2016, the City Council approved a set of short-term strategies to be achieved by 2020 that would pave the way
to future implementation plans. Many of these strategies did not achieve their targets. The struggle to achieve
these targets in a timely manner can in part be attributed with the following barriers and challenges as identified
by the authors through literature review and interviews with City staff and TTC staff:

2.1. Governance Barriers

A.  Approval Mechanism

For every project added to the street, council approval is required. This process at times is lengthy and
may take months to get implemented on the ground. While this process is necessary for large scale
infrastructure or corridor improvement projects, it however becomes a challenge for implementing
relatively minor improvement projects, such as increasing bike lanes by one km. While some of the
approval requirements were eased during the Covid-19 pandemic as part of the recovery response,
these approvals can create significant delays in implementing green mobility plans to achieve net zero
by 2050.°

B. Decentralized Planning Mechanism
TransformTO currently relies on several internal working groups and other external agencies like the
TTC '°. This heavy reliance on multiple stakeholder groups increases approval and execution

timelines, and requires extensive coordination but also increases the difficulty of aligning a
comprehensive strategy for achieving the larger goals and targets.

2.2. Operational Barriers

A. Risks to Affordability and Access

Expansion of transit is strongly tied to regional transportation plans and prioritization of specific travel
modes. With the onset of pandemic restrictions pedestrian access was prioritized; this is a change from

7 City of Toronto. “TransformTO: Climate Action for a Healthy, Equitable & Prosperous Toronto.” City of Toronto, 2018.
https://www.toronto.ca/wp-content/uploads/2020/02/92f8-TransformTO-Climate-Action-for-a-Healthy-Equitable-Prosperous-
Toronto-Implementation-Update-2017-and-2018.pdf

8 City of Toronto. “TransformTO: Climate Action for a Healthy, Equitable & Prosperous Toronto.” City of Toronto, 2018.
https://www.toronto.ca/wp-content/uploads/2020/02/92f8-TransformTO-Climate-Action-for-a-Healthy-Equitable-Prosperous-
Toronto-Implementation-Update-2017-and-2018.pdf

? Interview with staff from Cycling and Pedestrian Projects, Transportation Services, City of Toronto, 17 August 2020.

19 Interview with staff from Policy & Research, Environment and Energy Division, City of Toronto, 3 September 2020





the emphasis on transit pre-pandemic. During Summer 2020, higher-income areas were prioritized
for ActiveTO. The risk of excluding suburban neighbourhoods and/or lower-income neighbourhoods
from the benefits of Toronto’s recovery planning is the disproportionate delivery of benefits (i.e.
reduced air pollution, improved public transit delivery, reduced noise, safer streets). The equitable
spatial distribution of pilot projects should therefore be considered in order to ensure the benefits of
these projects reach already underserved communities. Similarly, the implementation of electric fleets
for public transportation need to be follow a similar protocol rather than solely choosing routes based
on the return on recovering costs.

While this implementation may in the long-term provide a more efficient system with reduced

operating costs, with positive health benefits, in the initial case these factors impact the accessibility,
affordability and experience of users, and so must be carefully considered.

B.  Multi-Modal Connectivity

Surface bus and streetcar route timing while scheduled to connect where possible, are on slightly
different frequency schedules than subway networks, and even more so than the less frequent high-
speed mass transit of GO Train & Bus arrivals and departures, especially in non-peak times. This
increase of connecting wait times for passengers increases total commute time, particularly in
suburban areas. This is a deterrent to people to use public transport and increases the preference for
private vehicle use leading to increased congestion and emissions problems. An efficient multi-
modal scheduling system requires technical and route support to mitigate traffic blockages and
congestion, and establish connection priorities. It must also be noted that many of these private
vehicle trips are mostly single occupancy which increase per-capita GHG emissions for residents.

According to Census 2011 survey by Statistics Canada, 69.9% of work commutes within Toronto
were made by cars with 5.4% of those trips were made as passengers. The same report states that
23.3% of trips were made by public transit, 4.6% by walking and 1.2% by cycling'!. An older report
from the City of Toronto states that 67% of trips entering Toronto in 2006 were made in single
occupant vehicles. Only one in every five trips into Toronto during the morning peak travel period
is made using GO train, GO bus, TTC and buses from other municipalities'?.

2.3. Socio-Economic Equity Challenges

A. Disconnected services

Limited access to public transit services, both in outlying suburban areas where multi-modal
connections are a challenge, or access to metro stations where accessibility is difficult, or lack of safe
first and last mile connectivity to the station, and inadequate quality non-motorised transport (NMT)
infrastructures i.e. for walking and cycling, discourage citizens from using public transport services,
and encourage a reliance on personal vehicle use.

This issue is further heightened by the lack of integrated land use patterns and the need for increased
mixed-use developments that provide broadband community needs. This lack of integration increases
the need for residents to travel longer distances to reach their job centers, groceries, recreation etc.,
and polarizes socio-economic inequities within communities. Absence of these commercial and

T Statistics Canada, (Table 1.a Proportion of workers commuting to work by car, truck or van, by public transit, on foot, or by
bicycle, census metropolitan areas, 2011)

12 Toronto Public Health. Air Pollution Burden of Illness from Traffic in Toronto — Problems and Solutions. November 2007.
Toronto, Canada. (https://www.toronto.ca/legdocs/mmis/2007/hl/bgrd/backgroundfile-8046.pdf)






recreational facilities within walking or cycling distances, as per the 15-minute city ideal, heightens
the need for effective public transit, and where not available forces residents to rely on their personal
vehicles.

Gentrification further complicates the ideals of the 15-minute city as it forces lower and middle
income families to seek housing further out, perpetuating the cycle of personal vehicle use and transit
expansion. Strict urban growth boundaries combined with Community Investment Trusts, and the
elimination of exclusionary zoning, such as R1 residential zones/ single family housing zones may
assist in mitigating the impacts of gentrification and outward migration.

Oregon has demonstrated the benefits of effectively eliminating single-family zoning in passing of
Bill 2001, and the work of Mercy Corps’ Community Investment Trust provides several case studies
in effective strategies for mitigating loss of community due to gentrification.

B.  Affordability

Higher costs to access and use of public transit including limited multi-modal connectivity and longer
wait times deters users from using it. Whether actual or assumed, based on user perception,
individuals tend to take the fastest and least expensive route (these decisions are based on both status
and perceptions of what costs more based on the time and effort attributed to transit mode). 3
Additionally, housing rent around transit corridors is very high, and pushes low-income groups to
affordable areas which are predominantly outside the service areas - forcing them to rely on personal
vehicles if they have access to one. While electric vehicles (EV’s) may be less expensive to operate
annually, EVs are still more expensive than internal combustion engine vehicles and price parity is not
expected until 2025.'* This price premium limits widespread ownership across all

demographics, especially affecting lower-income groups.

C. Equity as ‘checklist’ [ Too many people left out |

Ensuring equity should be a point of discussion in all stakeholder and community engagements. It is
important that a continuity of unbiased consultation be facilitated to avoid gaps of representation from
initial project planning, through design development and implementation processes. However, there
are significant gaps during initial project planning, design development and implementation processes.
Toronto is a diverse city, with lots of immigrant populations, whose first language is not English (or
French). The material produced for consultation or for feedback surveys is not available in different
languages. While it is unnecessary to produce the material in all languages for the entire city, but for
specific Wards or neighborhoods, extra surveys and consulting material may be produced in the major
languages spoken there apart from English and French.

3. Research Methodology

The research team at OCAD University was keen to answer the following question:

How to achieve 2050 TransformTO targets by incorporating both environmental and social equity
lenses to achieve better health and equitable access for the residents of Toronto?

To successfully answer this question, the team undertook a mixed-methods research approach. They incorporated
the use of Literature Review to develop an understanding of green mobility practices, and how social equity
goals are accounted for in the transformation to green mobility development. Following the Literature Review,

13 Toronto Public Health. Air Pollution Burden of Illness from Traffic in Toronto — Problems and Solutions. November 2007.
Toronto, Canada. (https://www.toronto.ca/legdocs/mmis/2007/hl/bgrd/backgroundfile-8046.pdf)






the team conducted a deep-dive case study analysis on six major cities across North America and Europe. These
cities were selected due to the degree of their operational similarities to Toronto. In parallel to conducting these
analyses, the team also interviewed key City of Toronto staff from the Environment and Energy Division, the

Cycling and Pedestrian Unit and staff from the TTC.

4. Case Study Analysis

The following data and best practices were derived from the case study research. The data was collected in
alignment of key criteria focussed on governance structure, inclusionary policies with regards to access, and
affordability and lastly, mixed-use land development.

City Barrier Addressed Toronto Applicability

London Governance and Financing Implementing congestion charging,

and reinvesting proceeds

Vienna Operational: Pedestrian Traffic Street Design, Increased space for

pedestrian use and biking
infrastructure

Paris Financing: Personal EV Adoption EV incentivization, and financing

New York City Governance and Socio-Economic: Equity Develop long-term visions with
and coordination in decision-making goals that are applicable for various

departments.

Chicago Operational and Socio-Economic Equity: EV | Evaluate options for providing
bus fleet, subsidies and bike share expansion | subsidies to disadvantaged

demographic groups.

Portland Governance and Socio-Economic Equity: Assimilate different programs and
Integrated State and local policies, departments towards a common
innovative engagement goal, and develop innovative

engagement and education
strategies.
41. London

London’s transportation system is unique for several reasons, one of them being its governance structure. The
Transport for London (TfL) is a model for both transport investment and management across the world with
approximately 44 percent of people in London using public transport to commute.'# This agency is part of the
Greater London Authority that is managed by the Mayor of London who has executive chair authority. Having a
single chair allows for increased public accountability while contributing to higher levels of customer satisfaction
due to increased knowledge of who to address concerns to. Furthermore, this agency overlooks and manages

14 Office of National Statistics. (2013), 2011 Census Analysis — Method of Travel to Work in England and Wales, London:

Office of National Statistics






most of the transport modes in London, allowing for effective multi-modal integration that helps with both long-
term planning investments and timely implementation strategies.'>

A second notable and successful practice for London has been its ability to reinvest local funds in transport. In
the last 14 years, London has raised $2.7 billion in revenues from its congestion charging and all these funds
have been used to upgrade transport infrastructure.'®

Toronto Context:

Toronto currently faces both governance and operational barriers. To provide more collaborative integration in
the system would alleviate some of the governance barriers that hinder the achievement of the TransformTO
goals. Further, creating an additional revenue stream in the form of congestion charging on crowded corridors
like the DVP or Gardiner, and increasing the cost of parking and fuel can help to create a sustainable financial
model for public transit, and increasing ridership.

4.2. Vienna

Recently, Vienna was declared the world’s greenest city on the basis of air-quality, green spaces and access to
public transport.'” In 2017, Vienna had 81 miles of walkways, not including any trails. The city has undertaken
extensive research to understand how they can increase pedestrian spaces thereby providing a safe option to both
cyclists and walkers, and how they can construct even and wide pathways. For example, narrow and brick paths
raise concerns of inaccessibility to families with strollers, individuals on wheelchairs and others with disabilities.
Recognising these barriers, Vienna has developed a single Pedestrian Master Plan strategy in 2017 that addresses
all barriers, challenges and implementation pathways.'® The highlight of this plan is that it takes into perspective
new housing construction plans that will increase user traffic and views them as opportunities to enhance the
sidewalk network.

Toronto Context:

The pandemic has decreased TTC ridership and increased preferences for walkability and biking.!® Increased
accommodation and enhancement of pedestrian infrastructure in TransformTO goals can assist with addressing
some of the socio-economic challenges.

4.3. Paris

Paris aims to phase out combustion engine vehicles by 2030.2° In France, the local authorities have been strongly
aligned in the development of charging stations, leading to increased efforts to encourage public adoption of
Electric Vehicles (EV).2! The federal level involvement has led to successful implementation of a taxation

15 The full range of transport that comes under the responsibility of TfL includes: Underground; Overground rail, including some
national rail services into Liverpool Street; trams; buses; river services; 580km of streets and all traffic lights; cycling; traffic
management on red routes; taxi licensing and regulation; Dial-a-ride; Congestion Charging; the Docklands Light Railway and Air
Lines

16 Transport for London. Freedom of Information: Transparency, 2017. https:/tfl.gov.uk/corporate/transparency/freedom-of-
information/foi-request-detail ?referenceld=FOI-2271-
1617#:~:text=All%20revenue%20generated%20by%20the.in%20the%20Capital's%20transport%20infrastructure
7EuroNews.”Vienna crowned world’s greenest city for its parks and public transit.” May, 2020.
https://www.euronews.com/2020/05/12/vienna-crowned-world-s-greenest-city-for-its-parks-and-public-transit

18 Town of Vienna. “Pedestrian Master Plan.” https://www.viennava.gov/DocumentCenter/View/2636
19 Interview with TTC.

20 Electrek. “Paris to only allow electric cars as soon as 2030 ahead of France’s 2040 goal.” October, 2017
https://electrek.co/2017/10/12/paris-electric-cars-2030-ahead-of-france/

21 Watson Farley & Williams. “The Future of E-charging Infrastructure: France.” May, 2020. https://www.wfw.com/articles/the-
future-of-e-charging-infrastructure-france/






system, the burden of which falls on consumers buying CO2-emitting cars. While buyers of CO2 emitting cars
are taxed, those switching to EV cars receive a monetary bonus in addition to a 50 percent discount on license
plates. These monetary incentives vary across different income households, with the low-income households
receiving the most, working towards establishing more equitable options for purchase. Further, these incentives
apply to both, purchase of first and second-hand vehicles.?

Toronto Context:

To achieve the TransformTO goal, significant EV uptake is required; presently 6300 vehicles are currently
registered as EV’s in Toronto.?* To increase uptake, the City can explore financing avenues to reduce upfront
costs, for both used and new vehicles. Additionally, increasing the number of e-bikes through Bike Share can
also help mitigate financing barriers in the short-term.

4.4. New York City

PlanNYC is a long-range strategic plan that New York City released to ‘ensure a high quality of life for its
residents and contribute to a 30% reduction in global warming emissions’. The transportation plan included,
promotes creation of new safe cycling infrastructure including bicycle parking. Since then many innovative
methods have been used to increase the ridership within the city including adopting ‘Vision Zero’ for road safety.
About 60 public plazas and squares have been designated as pedestrian only and the plan has created 600km of
bicycle infrastructure. New York city has also been innovating through shared bikes facilities and car-sharing
schemes.?* Due to the vastness of the city and its different characters; context and roads, different complete street
templates have been created for the network to better accommodate different combinations of transport modes.
The City has also partnered with different citizen groups for decision making, as well as different departments of
the City such as public health, housing, parks etc. >* The ‘Brooklyn Active Transportation Community Planning
Initiative’ which was a street redesign and community enhancement project involved New York City Department
of Transportation, Department of Health and Mental Hygiene, Brooklyn District Public Health Office, and
Brownsville Partnership (an initiative of Community Solutions) and demonstrates the level of city collaborative
management necessary for successful implementation.?®

Toronto Context:

It is essential for the City to have a long-term vision with a set of goals that are common for its various
departments and programs. This allows for better integration and coordination between various departments. It is
also critical to include departments for Public Health , Mental Health, and Community Housing to ensure social
equity and serve the larger socio-economic and quality of goals along with TransformTO goals through
transportation innovations. Toronto Hydro with Public Works may act as a critical and valuable asset especially
when implementing electric mobility at a large scale.

4.5. Chicago

The Chicago Transit Authority or CTA manages the transportation services in the city, and offers discounted
ticket prices for children, students, seniors and people with disabilities. However, no such discounts are available
for low-income individuals. The City is working towards increasing equity and inclusion amongst its residents.
Studies conducted indicate that a 50% fare subsidy for low-income adults who comprise 10-15% of the ridership

22 Fleetcarma. “ What can we learn from France about EV adoption?” https://www.fleetcarma.com/can-learn-france-ev-adoption/

2 City of Toronto, “Electric Vehicle Strategy: Supporting the City in Achieving its TransformTO Transportation Goals”

24 Knupfer, Stefan M., Pokotilo, Vadim and Woetzel, Jonathan: “Elements of success: Urban transportation systems of 24 global
cities (June 2018)” Pages 64, 65

2 City of Toronto Public Health: “Road to Heath: Improving Walking and Cycling in Toronto, (April 2012)” Pages 54, 55, 71-
74

26 Center for Active Design. “Brooklyn Active Transportation Community Planning Initiative®
(https://centerforactivedesign.org/brooklynactivetransportation)






would cost $25-50 million annually, however it is estimated that this will provide them easy access to
employment and other social services, thereby having a positive impact on the regional economy.?” In addition
the goals of the Chicago Metropolitan Agency for Planning (CMAP) includes creating and supporting linkages to
disadvantaged communities to jobs and services and provide improved transportation choices to low-income
individuals to avoid placing any kinds of disproportionate burdens on them.?® Chicago’s public bicycle share
program, Divvy Bikes, launched a program in 2015 ‘Divvy for Everyone’ which focused on establishing stations
in low income neighborhoods, low priced annual membership, and waiver of credit card requirements.?’ As part
of the City’s electric mobility plans, CTA along with the CMAP is working towards converting its transit fleet
into electric vehicles. They see this as a measure for setting an example as well as a market for electric vehicles.
The expansion aims at converting 25% of the bus fleet into electric and installing infrastructure including
charging stations for them. 3

As part of public engagement and changing the perspective towards riding cycles, a successful program; the
Mayor’s Ambassadors program has been termed successful and has sought volunteers to participate in the
program to encourage residents to ride more bikes on the streets and eventually make a switch from personal cars
to cycles. The educational campaigns target bicycle riders of all ages and competencies, non-bicyclists, and
motorists. These Ambassadors deliver bicycle safety and road-sharing information at public engagements,
neighbourhood festivals and community events.’! The City has also overlapped its bicycle ridership goals with
increased road safety goals, to minimize the safety concerns and unwillingness by people to ride a cycle with
fast moving vehicles on the streets.>

Toronto Context:

The city should look at its long-term vision in a comprehensive manner, coordinating different agencies to achieve
common goals through shared priorities and specific strategies around transport and bicycle / e-scooter ridership. It
should also carry out cost benefit analysis for income, age and need-based subsidies for its residents, to develop
measures that are more equitable and do not impact specific minority immigrant groups disproportionately.

4.6. Portland

With stronger policies at local and State levels, investments, and proper education the City of Portland has the
one of the highest bicycling mode-share networks ** amongst North American cities and has a high percentage of
work trips by bicycles. Its Complete Streets Policy has increased the number of cycling infrastructure as well the
number of cyclists. Any new development, construction or rebuild requires the inclusion of cycling facilities.
This is further supported by the State of Oregon’s Bike Bill program which allows for 1% of state-wide
transportation revenue to be utilized for bicycling and pedestrian infrastructure improvements. The City’s unique
urban form with smaller block sizes, inclusive land use, and transit integration have further enhanced the
ridership. Cyclists are allowed to bring their cycles onboard the city buses, streetcars and transit trains, and the
transit agency also has a “Bike & Ride” facility that provides secure bike parking facilities at the stations. Apart
from implementing innovative and different bike facilities such as shared lane markings, bicycle boulevards,
coloured bike lanes and bicycle traffic lights, the City also deploys innovative education and engagement
strategies. Some of them include active adult and youth bicycle education courses, Bike-to-Work Days and

27 Marysue Barett (2019). Chicago Business. “Can Transportation Equity happen in Chicago?”
(https://www.chicagobusiness.com/lightfoot-100/can-transportation-equity-happen-chicago)

28 Manaugh, K., Badami, M., & El-Geneidy, A. (2015). “Integrating Social Equity into Urban Transportation Planning: A
Review of Metropolitan Transportation Plans in North America.” Page 15

29 Mohith, Mohammad. “(In)Equity in Active Transportation Planning: Toronto’s Overlooked Inner Suburbs (July 2019)”. Page
15

30 Katie Pyzk (2018). Smart Cities Dive.” A look into Chicago's electric vehicle future

31 pedestrian and Bicycle Information Center: “Case Study Compendium, (July 2010)”. Page 57
32 Miovision Technologies: “Building a bike friendly Chicago: How video data is moving Chicago forward”

33 City of Toronto Public Health: “Road to Heath: Improving Walking and Cycling in Toronto, (April 2012)” Page 23
https://www.toronto.ca/legdocs/mmis/2012/hl/bgrd/backgroundfile-46520.pdf





Ciclovia (car-free) events, and City-sponsored events. The city further aims at installing 1090km of bike
infrastructure by the year 2030. 34

As mentioned previously, In Portland Oregon, Mercy Corps Northwest piloted the first Community

Investment ever as an innovative model to mitigate gentrification caused by urban revitalization and the demand
for walkable communities.?” Coupled with the elimination of exclusionary zoning, Portland paves the way for
urban innovation in not only making the ideals of the 15 minute city attainable for a broad transect of the
population, Portland also paves a path toward mitigating gentrification induced vulnerability and lifting up the
assets of lower income communities.

Toronto Context:

The example above shows how a comprehensive and coordinated effort to finance, educate, and incentivise a
bicycling network can be utilized to change transportation habits. To achieve the TransformTO goal, the City
needs to expand its cycling services to underserved areas and combine it with the City’s Neighborhood
Improvement Areas (NIA) program to have a holistic impact. This needs to be supported by improving the
existing cycling infrastructure and ensuring the routes are safe and protected from fast moving traffic. This can
be ensured and supported through the Vision Zero program that looks over safety for all road users. Apart from
this, there is a requirement for stronger policies from City and provincial levels to enable the City to execute
projects at a faster pace and that provides the necessary funding mechanisms for implementation.

5. Recommendations

5.1. Encourage Active Transportation Infrastructure

® The least expensive and most environment friendly mode of transport is walking followed by cycling.
Therefore, adequate efforts need to be undertaken to highlight their importance and encourage residents
to use them, through education and campaigns

® This needs to be supported by providing proper infrastructure for walking and biking, for example,
sidewalks that are properly maintained throughout the year, and wide enough to accommodate the
users, and bike facilities that are marked, prioritized and designed with an adequate buffer to ensure
safety from fast moving vehicles.

® Adopt innovative practices such as shared streets, physical traffic calming measures, speed zoning etc.
to create safe space for pedestrians and cyclists that would encourage them to use the facilities.

5.2. Reduce Transport Demand and discourage the use of personal vehicles
and to encourage public transport.

® Encourage the development of livable communities; for example, a localized mixed-used development,
where various services and facilities such as healthcare, education, employment, commercial,
entertainment, and recreation are within short distances through walking and cycling, and not require
the use of a personal vehicle.

® (Create policies that would encourage the creation of Transit-oriented Developments (TOD) that are
mixed-use developments centered around a mass transit node or bus station. This would encourage

34 Clean Air Partnership: “Building Better Cycling Arteries in Cities Lessons for Toronto (2010)”





reliance on public transport for longer commutes and ensure more shorter trips locally through walking
and cycling.

e Enable policies to ensure housing affordability, by creating financial models that couple diverse
demographic rental and ownership group models, with options for families and extended families.

® Adopt innovative policies that would make ownership and use of a personal vehicle more expensive,
making it less expensive to use public transport and active transport modes.

O Congestion pricing is an innovative tool that is being used in many cities, where drivers are
charged a tariff to drive in designated zones of the city during weekdays. London and
Singapore have adopted this practice in their downtown and other job centers. This additional
price discourages residents from driving to their work, making public transport a better option.

O Increasing parking rates, fuel costs, and vehicle ownership costs has over the time proven to
change behaviour from private vehicle driving to public transit for employment or commercial
center commutes.

5.3. Create a sustainable financing model

® To actualize transportation goals, long term investment is needed. The current approval mechanism
depends heavily on the City’s budget cycle and provincial support, creating gaps in implementation
timelines.

e The City can create a new fund that can leverage private capital to ensure continuity of all transportation
related goals and in addition, they can adopt innovative policies as mentioned and reinvest the revenues
in achieving target goals. London has been a prime example of reinvesting all funds raised through
congestion charging into enhancing its transportation networks.

5.4. Move towards cleaner fuel sources

® Switch to cleaner fuels for transportation. Since new technology and vehicles are expensive it is more
economical for cities to gradually convert their public transport fleet into electric vehicles. Although
higher upfront costs, a program of cost recovery through operation, ticketing, increased ridership is
needed.

® Smaller electric vehicles can be used as part of para-transit services or feeder bus networks that help in
addressing first and last-mile connectivity challenges, and make access to train and bus stations easier
and more reliable.

® FElectric vehicles may also be part of an e-bike share fleet, of e-scooters and car-share. While the e-bike
share may be part of the city’s existing bike share programs, the other two would require additional
policies to guide city street usage and prevent other mode disruptions.

® Electric vehicles as public transport fleets or private vehicles require charging stations which need
supportive infrastructure. Care must be taken to ensure that these infrastructures are distributed
equitably through the city neighborhoods.





6. Next Steps

® Develop City-wide long-term visions, goals, and holistic measures to achieve them through
engagement with different agencies and departments simultaneously.

® (reate a special group to oversee TransformTO goals for 2050, to coordinate specifically with the
various stakeholders to ensure a dedicated and more responsive process. It must also engage with other
municipalities in the GTA to ensure an exchange of resources and benefits for the entire region. This is
specifically critical to understand transportation needs for people commuting from different
municipalities daily for their jobs.

® Implementation strategies should undertake socio-economic and equity impact assessment at each
stage to ensure that all groups and communities benefit equitably.
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1. Introduction

This report is part of a series of studies highlighting best-practice municipal
climate strategies, prepared under the auspices of the Climate Advisory Committee for
Toronto (ACT). ACT is a joint initiative of York University, the University of Toronto,
Ryerson University and OCAD. The present report focusses on energy issues as they
relate to the City of Toronto’s TransformTO climate change plan. Other reports prepared
through the ACT process deal with the waste diversion, transportation, and buildings
elements of TransformTO.

The energy study was a joint project of York and Ryerson Universities. The
University of Toronto developed a study on buildings issues, and the Ontario College of
Art & Design University (OCAD) focused on transportation. This study also draws on
previous research on climate change policy, renewable energy, energy efficiency,
distributed energy resources (DERS), energy storage and community energy and
climate change planning conducted through the York University, Faculty of
Environmental and Urban Change Sustainable Energy Initiative.

The report highlights key climate change and energy themes and strategies from
eight North American and European cities comparable to Toronto (Lyon, Vienna,
Munich, Manchester, Vancouver, New York, Portland, and San Francisco). The report
identifies elements of their plans and activities which may be relevant to the
implementation of the TransformTO plan.

Summaries of the regional level findings for the European and North American
cities are included in the report. Recommendations for action by the City of Toronto are
presented on the basis of these findings. The detailed city-specific case studies are
included as appendices and are available on-line.



https://sei.info.yorku.ca/



2. Transform TO and Energy

The Transform TO strategy adopted by Toronto City Council in 2017 establishes
a series of overall and sector-specific targets for reducing the city’s greenhouse gas
(GHG) emissions between 2020 and 2050.

At a city-wide level the plan sets GHG emissions reduction targets, relative to 1990
of:

° a 30 per cent reduction by 2020;
° a 65 per cent by 2030; and
° Net zero GHG emissions by 2050, or sooner.

At the sectoral level, the TransformTO sets the following targets in the areas of
energy, buildings, and transportation:

Energy

o By 2050, 75 per cent of the energy we use will be renewable or low-carbon; 30
per cent of total floor space across Toronto will be connected to low-carbon
heating and cooling energy.

Homes and buildings:

o By 2030, all new buildings will be built to produce near-zero greenhouse gas
(GHG) emissions.

o By 2050, all existing buildings will have been retrofitted to improve energy
performance by an average of 40 per cent.

Transportation:

o By 2050, 100 per cent of vehicles in Toronto will use low-carbon energy; 75 per
cent of trips under 5 km will be walked or cycled.

The achievement of these targets will require substantial shifts from the existing
situation in the City and a substantial expansion of current programs and initiatives.

Toronto energy sources, uses and GHG emissions.

Figure 1, below summarizes the city’s major sources of GHG emissions as of
2017 (Toronto 2020). Buildings, principally due to energy use related to space heating
and cooling, account for more than half of Toronto’s emissions. Transportation-related
sources, particularly the use of fossil fueled vehicles such as private automobiles,





commercial vehicles and trucks, and transit buses, are the second largest source of

emissions.

Figure 1: Toronto’s Greenhouse Gas Emissions (2017) (City of Toronto 2020)
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Figure 2 illustrates the specific fuel sources associated with the city’s GHG emissions.
Consistent with the sectoral breakdown in Figure 1, natural gas usage, principally for
building space heating, constitutes the single largest source of GHG emissions. The use
of gasoline as a transportation fuel, and methane by-products from waste management
operations follow as major emission sources.

Figure 2: City of Toronto GHG Emissions by Source (2017) (City of Toronto 2020)
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The city’s emission profile makes it clear that any strategy intended to achieve
emissions reductions on the scale and timeframe set out in TransformTO will require a





strong focus on energy related emissions sources, and more specifically the use of
energy for building space heating and cooling, and transportation purposes. The
importance of these sources is reflected in TransformTO’s sub-targets in these sectors.





3. The Case Studies

For the purposes of this study, a total of eight cities — four North American and
four European - were identified potential leaders in municipal-level climate change and
energy strategies.

The eight cities were selected on the basis of a wider search of North American
and European cities as potential candidates for best practices approaches to reducing
GHG emissions related to energy, with the intention of identifying four cities in each
region for detailed study. The overall goal was to identify initiatives and approaches to
reducing energy related GHG emissions among cities that were broadly comparable to
the City of Toronto in terms of population, urban structure, economy and climate. These
models might be applied in a Toronto context to advance Transform TO’s overall
emission reduction targets.

The features of the cities identified for in-depth study included:

e The adoption or advanced stage development of a climate change mitigation and
adaptation plan. These plans should incorporate elements relevant to Transform
TO, including initiatives around building energy supply and use, including the
roles of electricity, renewables, natural gas, and other fuels, energy efficiency,
district heating and cooling, the integration of distributed energy resources
(DERSs) (Winfield and Gelfant 2020) into energy systems, and transportation and
energy linkages, such as the role of electric vehicles (EVs);

e The incorporation of a relatively urbanized area with mix of high and low-density
zones, similar to Toronto, with total population of over 500,000;

e A climate broadly comparable to Toronto’s (e.g. warm/hot summers, cool/cold
winters);

e An economic structure broadly comparable to Toronto’s, including a mix of
service/knowledge based economic activities, financial services, post-secondary
education, major health care and government/public administration centres,
information technology communications (ITC) activities, creative sectors, as well
as some (potentially declining) manufacturing and warehousing/distribution
activities.

On the basis of these criteria, four North American cities (Vancouver, Portland, New
York City and San Francisco), shown in Map 1, and four European cities (Manchester,
Lyon, Munich and Vienna) shown in Map 2, were identified for detailed study.





Map 1 — North American Case Study Cities.

Map 2 — European Case Study Cities.
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The detailed case studies, presented in Appendices 1 and 2 where designed to
examine the following themes:

Does the city have a comprehensive energy or climate change plan?
Does the city have formalized energy or climate change targets?

What are the key features/areas addressed by the plan (e.g. buildings,
transportation, energy sources, energy efficiency, marginalized communities)?

What tools and approaches are employed within the plan? To what degree does
the plan rely on tools the city itself has vs. having to rely on actions by senior
levels of government.? Has the city been given any specific mandates, tools or
supports by senior levels of government?

Who are the major partners around the energy/climate change plan, such as
utilities, major consumers, institutions/MUSH (municipalities, universities, schools
and health care) sector organizations, community organizations, and other levels
of government)?

Is the plan being implemented? What mechanisms are there to ensure
implementation and report on and assess effectiveness? Is there any evidence
of plan impacts/effectiveness?





The primary research method employed for the development of the case studies,
was the review of primary documents, such as legislation, policy statements, plans and
performance reports, from the case study cities available on-line. Where possible these
primary reports were supplemented with materials from third party observers or
participants in the implementation of the city plans. Follow-up questions were sent to
city staff and other participants in plan development and implementation via e-mail with
videoconferencing follow-up as needed.

Once the individual city case studies were completed, regional summaries of the key
themes and initiatives that were generally common among the case study cities in each
region were developed. Major overall themes and commonalities among the cities were
identified, and the applicability or form of these elements in a Toronto context examined.

The research also builds on recent York University Faculty of Environmental and
Urban Change (FEUC) Sustainable Energy Initiative (SEI - https://sei.info.yorku.ca/)
research in the areas of community energy and climate change planning (Winfield,
Harbinson and Wyse, 2020), distributed energy resources (DERs) (Winfield and Gelfant
2019), advanced energy storage (Winfield, Shokrzadeh and Jones 2018); smart grids
(Winfield and Weiler 2018), electricity policy in Ontario, (MacWhirter and Winfield 2019)
and climate change policy (Winfield and Macdonald 2020, Winfield and Kaiser 2020).

SEl also offers a professional development course in community energy and climate
change planning for municipal staff, developed in conjunction with QUEST (Quality
Energy Systems of Tomorrow) with the support of the Ontario Independent Electricity
System Operator (IESO), Electricity Distributors’ Association (EDA) and Federation of
Canadian Municipalities (FCM). The course consists of two days of live (now on-line)
instruction featuring leading practitioners in the field in Ontario, and three on-line
modules.




https://sei.info.yorku.ca/

https://sei.info.yorku.ca/communityenergy/

https://fes.apps01.yorku.ca/machform/view.php?id=113912
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4. The Regional Summaries

In the course of the development of the regional summaries, a number of
common themes emerged among the case study cities. These included emphases on
building energy efficiency, low-carbon options for building heating and cooling,
renewable energy development, district energy systems and community energy
planning, and innovative financing models. As a result, the regional summaries were
broadly structured around those themes.

Regional Summary: North America

The major initiatives among North American cities tend to be city-initiated and
led, with varying degrees of support from state or provincial governments.

Energy Efficiency

North American cities are increasing energy efficiency through retrofitting,
building emission caps and strict local energy codes. New York City (NYC) is increasing
funding, eligibility, and tax incentives for city-wide retrofitting particularly in low-income
housing and municipal facilities (NYC, 2019b; ACEEE, 2020b). NYC passed a law to
limit emissions from buildings over 25000 sq. ft, representing 60% of the total building
area in NYC (Capps, 2019; Urban Green, 2020a; Urban Green Council, 2020).
Emissions above the limit will be charged $268/carbon tonne and up to $1 million in
annual fines (Capps, 2019).

Vancouver increased retrofitting amongst residential buildings working with a
building association to design a program that engages building owners & managers
through education, building energy assessments, framing energy conservation through
a business lens, and fostering connections with suppliers, contractors & utility company
incentives (C40 Cities, 2016). 18 buildings participated in the first year and 69% of
participants adopted at least one retrofitting measure (C40 Cities, 2016). Vancouver will
be initiating a building emissions cap in 2030, escalating in five-year intervals (City of
Vancouver, n.d. b).

NYC, Vancouver, and San Francisco have all been granted authority by their
state or provincial governments to adopt local energy efficiency codes for buildings that
are more stringent than the relevant provincial or state requirements. These
requirements are central elements of their building energy efficiency strategies,
particularly with respect to new-build structures.

Building Heating & Cooling

Vancouver, Portland, and San Francisco are planning shifts from high-carbon
(specifically heating oil and natural gas) sources of building heating to heat pumps. Heat
pumps are highly efficient devices that expel & draw heat into homes from ground, air,
or water sources (The Atmospheric Fund, n.d.; Grant-Braid, 2018). Typical heat pumps
are less efficient operating below -10 °C but cold climate heat pumps may be able to





function efficiently down to -24 °C (Peterson et al., 2019; Grant-Braid, 2018). Add-on
heat pumps that work with a gas, electric, propane or hydrogen fueled back-up heating
systems would be required for Toronto’s coldest days (Grant-Braid, 2018; Committee on
Climate Change, 2018).

When heat pumps are combined with tight insulation and rooftop solar PV in cold
climates, it has been argued that their utility bill costs may be comparable to those of
higher carbon alternatives (Peterson et al., 2019). The Atmospheric Fund found that
heat pumps would initially be most economically beneficial in electrically heated multi-
residential buildings (The Atmospheric Fund, n.d.). A San Francisco assessment
determined the transition to low-carbon heating resulted in emission reduction potential
of 43 000 tonnes (San Francisco, 2016). In Vancouver, heat pumps were estimated to
be able to reduce emissions 18% and energy usage 16% by 2050 (North Vancouver,
2019).

Renewable Energy Development

Toronto has promised to install 24 MW of solar capacity by 2020 and derive 75%
of city energy from renewable/low-carbon sources by 2050, with 100 solar installations
currently present on city facilities (Environment & Energy Division, 2018). NYC requires
solar or green roof installations on new buildings or buildings replacing roof decking,
solar-ready infrastructure on new single or double family homes, and “requires the City
to identify, and assess the potential of, all solar-ready rooftops at City-owned buildings
10,000 gross square feet and larger,” (ACEEE, 2020b; Zielinski et al., 2016; DCAS,
2019).

San Francisco requires 15% of roof area to be designated for solar installations
on residential, commercial, and municipal buildings, and requires non-residential
buildings over 50 000 sg. feet to derive all on-site electricity from renewables by 2030
(ACEEE, 2020c; SF Environment, 2019; City & County of San Francisco, 2017; Shean
& Trotz, 2019).

San Francisco provides incentives for solar panel installation up to $100/kW for
homes, $1000/kW for businesses, and $2000/kW for low-income families (SFWater,
2020; ACEEE, 2020c). NYC installs solar panels and heat pumps in low-income
communities and enrolled residents receive credits for power generated on their utility
bills (ACEEE, 2020c; NYC, 2019a).

Portland derives 100% of the electricity for city operations from renewable
sources. From 2016-2018, the city sourced its electricity through onsite & offsite
renewables in addition to the use of renewable energy credits (REC’s) (City of Portland,
2017; ACEEE, 2020a; City of Portland, 2020b). REC’s are purchased from wind
facilities in the US as a transitional strategy until more renewable energy infrastructure
is established (City of Portland, 2020b).





Community Renewable Utility Models

San Francisco operates a city-owned utility company which provides electricity to
city departments (ACEEE, 2020c). San Francisco and Portland both operate programs
that allow customers (residential and commercial) to opt-in to renewably sourced energy
at no extra cost (ACEEE, 2020c; SFPUC, 2011; Pacific Power, n.d., PGE, 2019; City of
Portland & Multhomah County, 2020).

Vancouver’'s Neighborhood Energy Utility utilizes recycled energy for heat in four
neighborhoods, reducing emissions by 60% and operates on 70% renewable energy
(City of Vancouver, n.d. a; City of Vancouver, n.d. b). This project was partially financed
through a city reserve and will be repaid over 25 years as a charge on customers
energy bills (Cairns & Baylin-Stern, 2016). Toronto has committed to feasibility studies
for community energy plans and could benefit from incorporating a neighborhood
energy utility system or initiate a program to permit residents to affordably opt-in to
renewable energy.

Revenue Sources to Finance Climate Initiatives

NYC is developing a building carbon trading scheme to facilitate the phase in of
emission limits as discussed above and provide a source of retrofit funding. The basic
premise is buildings that exceed the carbon cap can buy credits from buildings with
emissions below the cap and use their revenue to invest in efficiency upgrades as
displayed in Figure 3 or alternatively, “it can be a permit or allowance to emit one unit of
carbon, with all buildings required to buy or receive enough allowances to cover their
annual emissions,” (Urban Green Council, 2020, p. 3). The program could be limited to
buildings within the emission limit regulations or permit all buildings in the city to
participate (Urban Green Council, 2020). The trading scheme could be designed to
benefit low-income populations by offering incentives of additional carbon credits for
retrofits completed in these communities (Capps, 2019).

North American cities are utilizing various funding models which could be
applicable in Toronto. Property Assessed Clean Energy (PACE) is a model of financing
utilized in New York, Portland, and San Francisco in which loans for building energy
efficiency retrofits are paid back on property bills and are linked to the property rather
than the owner (Capps, 2019; NYC, 2017; SF Environment Factsheet, n.d). NYC
engages in Energy Services Agreements (ESA) with third party companies which has
led to financing for 57 energy efficiency projects in residential buildings (NYC, 2019b).

In Portland, a 1% retail sales surcharge led to $44-61 million of additional
revenue to establish the Portland Clean Energy Community Benefits Fund which
provides “clean energy funding, job training programs and green infrastructure projects,”
for low-income communities (PCEF, n.d.). In Portland, one community organized a co-
operative to facilitate the bulk purchase of ductless heat pumps to assist homeowners’
transition to low-carbon heating (Living Cully, 2018).
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Figure 3: What carbon trading may look like in New York City (Urban Green
Council, 2020)
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Regional Summary — Europe

In contrast to the relatively locally-led character of US and Canadian city climate

change initiatives, European municipal energy strategies tend to combine top-down
funding and coordination with bottom-up implementation. This strategy is shown through
the Smart City Lighthouse projects in Lyon, Munich, and Vienna. Funded through the
Horizon 2020 European Union research and innovation program, Smarter Together
aims to contribute to the achievement of the COP21 Paris Agreement greenhouse gas
emission reduction targets and the implementation of the 2030 Agenda for Sustainable
Development Goal 11 “Make cities inclusive, safe, resilient and sustainable” (We Are
Smarter Together, 2020).

The Smarter Together lighthouse cities focus on five areas:

1.

Citizen engagement. Partnerships with citizens and local stakeholders are
essential to ensure greater public uptake of innovations and programs. The
lighthouse cities establish living labs that involve businesses, IT providers,
knowledge holders, and citizens to build a platform for outreach with the public.

District heating and renewables. Through the use of smart PV systems, district
heating systems with connected heat substations, and improved battery storage
capacity, Smarter Together intends to install 17.2 MW of renewable heat and
power capacity maximizing the use of local energy resources.

Holistic refurbishment. Through the refurbishment of the existing building stocks,
the implementation of energy recovery measures, and improved management
systems, the program aims to reduce the energy consumption of buildings by
60%.

Smart data. Data collection and analysis are critical tools for improving the
efficiency of community infrastructure. The lighthouse cities integrate energy and
mobility into their smart data platforms to develop innovative and user-oriented
services. Data also comes with many privacy concerns which are why Smarter
Together includes measures to protect citizen privacy and the misuse of their
data.

E-mobility. E-mobility solutions in the lighthouse cities range from e-car sharing,
e-bike sharing, e-forklifts, integrated mobility points, and charging stations which
benefit lighthouse cities by lowering carbon emissions, decreasing congestion,
reducing noise pollution, and improving air quality.

Energy Efficiency

A major commonality between Lyon, Munich, Vienna, and Manchester is their

drive to increase building energy efficiency. It is particularly important to reduce
inefficiencies in an energy system as municipalities look to incorporate local renewable
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energy production, as it can lower energy demand and will reduce requirements for
renewable energy installations and peak load.

Energy efficiency retrofits of public housing and government-owned buildings are
an excellent starting point for increasing energy efficiency, followed by subsidies to
support retrofits and updated building codes to ‘carrot and stick’ the private sector. The
metropolis of Grand Lyon alone intends to retrofit 200,000 homes, 75% of buildings over
2,000 m?, and 25% of all buildings under 2,000 m? by 2030 with their ECORENQO’V
program (Grand Lyon 2019a; Grand Lyon 2019b). Research shows that whole-of-house
retrofits cost less than piecemeal retrofits, and are more cost-effective in terms of
carbon emissions reductions by dollar (or euro) invested (Brown, Sorrell, & Kivimaa,
2019).

As shown with the Smarter Together initiative, as well as academic research,
retrofit operations are the most successful and benefit from greater uptake when there
is a market intermediary that can coordinate contractors, financiers, and customers to
ease customer journey (Brown, Kivimaa, & Sorrel, 2018). In practice, the best business
model for delivering large scale retrofits is the Energy Service Agreement (ESA) in
which the customer signs a contract with an energy supply company (ESCO) for
guaranteed water temperature, building temperature, and power supply over 15+ years
(Brown, 2018). In exchange, the ESCO designs and builds a comprehensive retrofit and
is responsible for the operation of the energy services. Additionally, the capital costs
and debt accrued in designing and building the retrofit and in the operation costs are
financed by the ESCO or a third party; the customer is only responsible for paying an
energy saving performance contract (ESPC) payments to the ESCO plus their energy
bill to the utility company--which will be greatly reduced from the comprehensive retrofit.

The best theorized business model is the Managed Energy Service Agreement
(MESA) (Figure 4) (Brown, 2018). Under the MESA model, the ESCO simplifies the
customer interface by coordinating with the supply chain actors and finance providers
with the additional service of coordinating with the utility company to pay the energy bill
for the customer, leaving the customer with no energy utility bill. Rather the consumer
pays a rate under a ESPC which is normally at the price of the energy bill prior to the
retrofit project.
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Figure 4 — Managed Energy Service Agreement (MESA) model extracted from
(Brown, 2018).
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District Heating/Energy Systems

Once buildings are retrofitted to increase airtightness, managing heating and
cooling becomes drastically less energy intensive. This has reinforced the long-standing
interest of European cities in creating district heating grids.

13,358 GWh of Vienna’s end use energy (36%) is used for space heating (City of
Vienna, 2019) To ensure a sustainable, efficient supply of heat, Vienna built one of the
world’s most remarkable district heating networks. Vienna’s district heating system
supplies over 30% of Vienna’s households with space heating and hot water (Wien
Energie, n.d.). Using combined heat and power technology, the 1,200 km long network
collects waste heat from electricity generation at the Simmering and Donaustadt natural
gas power plants and the Spittelau waste incineration plant and delivers it to residential
and commercial buildings. Vienna’s approach is estimated to reduce emissions by 1.5
million tonnes of carbon dioxide annually.

Munich’s publicly-owned energy provider is using district cooling to lower the
city’s carbon footprint (Stadtwerke Munchen, n.d.) In Munich, the natural coldness of
groundwater and urban streams is tapped to drastically reduce the power consumption
in the cooling and air conditioning process. By comparison with individually generated
cooling — especially in terms of conventional domestic air conditioning systems —
electricity requirements can be reduced by 70 percent.
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Renewable Energy Production

After increasing energy efficiency, cities should prioritize increasing the
production of renewable energy. In European cities, the first step in this process is
creating a solar map of the city overlaid with a map of publicly owned buildings so city
planners and energy consultants can predict how much solar thermal or photovoltaic
energy can be produced. Focusing on public sector buildings serves to ensure
increased renewable energy production rather than attempting to motivate households
or the private sector. In addition, public sector leadership can add curbside value that
may, in fact, motivate citizens and businesses to invest, which will then be facilitated
more readily with financing programs and market organization by the municipal
government.

The City of Vienna is aiming to have 30 per cent of the city’s energy consumption
coming from renewable sources, and 70 per cent by 2050 (Homeier et al., 2019).
Vienna’s transition to renewable energy will be expedited firstly through investment in
energy generation plants within the city and secondly by importing renewable energy via
long-distance cables.
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5. Conclusions and Recommendations

As noted earlier, a number of common themes emerged among the case study
cities. These included emphases on building energy efficiency, low-carbon options for
building heating and cooling, renewable energy development, district energy systems
and community energy planning, and innovative financing models.

Specific technical recommendations have been made regarding buildings in the
University of Toronto report. Many of these recommendations overlap with the findings
of York University’s city case studies. As a result, the recommendations presented here
in relation to TransformTO are organized around the three broader policy and
governance level themes of: City Authority and Capacity; Governance Structures for the
Implementation of Transform TO; and Financing.

These recommendations also draw on earlier FEUC SEI research and
professional development course offerings on community energy and climate change
planning (Winfield, Harbinson and Wyse 2020). This research has noted that locally-led
initiatives like TransformTO, offer substantial potential to advance community and
energy sustainability, while reducing GHGs emissions and strengthening local resiliency
in the face of the impacts of climate change.

At the same time, the research found that while local leadership is essential to
the successful development and implementation of initiatives like TransformTO, stable
and consistent enabling and supportive policies from senior levels of government are
also crucial. These types of policies include appropriate enabling legislative and policy
frameworks, and financial supports and incentives either from provincial or federal
sources. Support in terms of data access and modelling capabilities also emerge as
crucial elements.

Recommendations
City Authority/Capacity

One of the striking features of all of the case studies was the extent to which
major cities have been granted substantial autonomy relative to the City of Toronto in
areas like setting building energy efficiency and PV-ready standards over and above the
requirements set at the state, provincial or national levels.
Recommendation
1.The City of Toronto should seek authority from the province to set building energy
efficiency, and renewable/PV- energy ready standards above those set through the

Ontario Building code, as is the case with the British Columbia Step Code, and is
common among leading US states including New York and California.
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Other jurisdictions, notably British Columbia, provide substantial support to
municipal governments engaged in climate change and energy planning. These
supports include assistance with energy use data access from utilities and modelling
capacity. Current approaches in Ontario rely in the efforts of individual municipal staff to
access and analyze energy use and transportation related data. There are no
standardized or commonly used models for municipal or community level energy and
climate change planning in Ontario ((Winfield, Harbinson and Wyse 2020).

2.The City of Toronto should seek provincial legislation and support for municipalities
regarding access to energy use data from electricity and natural gas utilities for energy
and climate change planning purposes. Modelling tools, capacity and support to assess
options and emissions, cost impacts should also be provided.

Governance structures.

A number of the case study cities have been relatively successful in coordinating
the roles of different municipal agencies, utilities and other actors in the development
and implementation of climate change and energy plans. Local electricity distribution
companies (LDCs), like Toronto Hydro, will for example, need to play significant roles in
the development of distributed energy resources (DERS) (Winfield and Gelfant 2020).
Other Ontario LDCs, like Alectra, have taken leadership roles in the development of
DERs, but Toronto Hydro has not. Toronto Hydro’s current mandate agreement with the
City of Toronto makes no reference to contributing to the implementation of the
TransformTO plan.

Recommendation

3.Toronto Hydro’s role and mandate around microgrid and distributed energy resource
(DER) development, and the implementation of TransformTO should be clarified and
strengthened.

Transform TO provides a strong overall framework for climate change mitigation in
the City of Toronto. However, it does not assign specific roles and expected outcomes
to individual city agencies.

Recommendation

4.The accountability of city agencies and their senior management for the achievement
of TransformTQO'’s specific GHG emission reduction goals within their mandates and
areas of operation should be strengthened, including regular progress reporting to
council. The City Auditor should report regularly on progress in the implementation of
TransformTO.

Natural gas usage for space heating constitutes the largest single source of GHG
emissions in the City of Toronto. There are significant emerging debates over the future
role of the gas grid in a low-carbon transition, and the potential roles of air and ground-
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source heat pumps, renewable natural gas (RNG), and hydrogen in space heating and
cooling (Pollution Probe 2019).

Recommendation

5.The City of Toronto should initiate discussions with utilities, including ENWave,
Enbridge, and Toronto Hydro and other relevant stakeholders around future roles of the
natural gas grid, heat pumps, renewable natural gas (RNG), and hydrogen-based
technologies in building space heating and cooling.

The Atmospheric Fund (formerly the Toronto Atmospheric Fund), is a critical
asset in Toronto’s low-carbon energy transition in terms of research, facilitation and
financing.

Recommendation

6. The City of Toronto should explore options for strengthening the role and mandate of
the Atmospheric Fund in implementing TransformTO.

Numerous studies on building energy efficiency have highlighted the importance of
‘one-window’ delivery of energy efficiency audit and retrofit services. Current services
are fragmented among utilities, city agencies and federal and provincial programs
(Winfield, Love, Gaede and Harbinson 2020).

Recommendation

7. The City of Toronto should establish an Energy Service Company (ESCO) to ease
customer journey in energy efficiency retrofits by providing one-window access to
audit, financing, and retrofit services.

Financing

Financing remains a significant barrier to the achievement of TransformTO’s
goals, particularly with respect to energy efficiency retrofits of existing buildings, large-
scale transportation investments, like transit, and EV charging infrastructure.

Recommendation

8. The City of Toronto should explore financing models for municipal climate change
plan implementation that have been employed in other major cities in Canada and
the United States. Potential models to be examined include:

e The PACE (Property Assessed Clean Energy) model commonly employed by US
cities.

e A retail sales surcharge similar to Portland’s 1% Clean Energy Community
Benefits Fund.

e An emissions cap and trade system for buildings similar to that proposed for New
York City and Vancouver
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Conclusions

TransformTO has already established Toronto as a world leader in the
development and implementation of a city-level climate change and energy strategy.
This report has examined the approaches and initiatives being taken in other,
comparable, leading cities in the areas of climate change and GHG emission reductions
in North America and Europe. Drawing on their experiences it has identified a number of
initiatives that might be considered by the City of Toronto to strengthen and accelerate
the implementation of TransformTO and the achievement of its goals.
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Appendices

The detailed case studies are available on the EUC Sustainable Energy Initiative
website at the following locations:

Appendix 1 — North American Case Studies

New York City, New York - Available at https://sei.info.yorku.ca/files/2020/09/New-
York.pdf?x46177

Portland, Oregon — Available at
https://sei.info.yorku.ca/files/2020/09/Portland.pdf?x46177

San Francisco, California — Available at https://sei.info.yorku.ca/files/2020/09/San-
Francisco.pdf?x46177

Vancouver, British Columbia — Available at
https://sei.info.yorku.ca/files/2020/09/Vancouver.pdf?x46177

Appendix 2 — European Case Studies

Lyon, France — Available at https://sei.info.yorku.ca/files/2020/09/Appendix-
2.pdf?x46177

Manchester, United Kingdom — Available at
https://sei.info.yorku.ca/files/2020/09/Manchester.pdf?x46177

Munich, Germany — Available at
https://sei.info.yorku.ca/files/2020/09/Munich.pdf?x46177

Vienna, Austria — Available at https://sei.info.yorku.ca/files/2020/09/Vienna.pdf?x46177

25



https://sei.info.yorku.ca/files/2020/09/New-York.pdf?x46177

https://sei.info.yorku.ca/files/2020/09/New-York.pdf?x46177

https://sei.info.yorku.ca/files/2020/09/Portland.pdf?x46177

https://sei.info.yorku.ca/files/2020/09/San-Francisco.pdf?x46177

https://sei.info.yorku.ca/files/2020/09/San-Francisco.pdf?x46177

https://sei.info.yorku.ca/files/2020/09/Vancouver.pdf?x46177

https://sei.info.yorku.ca/files/2020/09/Appendix-2.pdf?x46177

https://sei.info.yorku.ca/files/2020/09/Appendix-2.pdf?x46177

https://sei.info.yorku.ca/files/2020/09/Manchester.pdf?x46177

https://sei.info.yorku.ca/files/2020/09/Munich.pdf?x46177

https://sei.info.yorku.ca/files/2020/09/Vienna.pdf?x46177




- e v - <
AR < - S ) }
1 A, -~ SRR \
ANY - i W
"::’vi z}}# 1 IN N
v { N [ 11l S
N {

N ’, D \
v S
\

' ACHIEVING

. TRANSFORMTO'S
" HOME AND
i BUILDING GOALS:

An Analysis of Best Building

Performance Practices from
Global Leading Cities

ARmEEnERET

A
\ C
NS

‘\
\ A 32

RRR
\ \

FEmEEDETRRR
/FFEEED T TRRR

AR
\ N

-
N\
A NN

/ 5 B i R L

— W - \

| )

ERBT

FEIsIIEERR
e

-

1]
&)

; @ CEIM A TESACTIONSCONMMINTNEE

FOR THE CITY OF TORONTO

7/ Ay B
& B

. - SR 7 ) S popeod ko A S !
%, %% 8 AL A L
o £t Zet 7 7SS, ,’/l ofhed LTI T Lttt et
-5 x $%2 A ll(,i",'i AL T
‘ 5 4 7% 7775 s vy A A AT T (T
3 e VA 77T AINssNEEBREEEES )| BERY
¥ 2% ,,,,;lllliiil"'" 4 EgEEE| meE
1999000 my i "';;

78, |
V@Zﬁﬁznnn. 3
L7 7Sl Ll T T T \

1.

6L/ :g@, ﬂ 75 @@gg,
i/ Ll TTTT

Y & W an
ol J | 7 &Y y Y /":}y [
. F o o .. f,';'.f 3 ;

1 y B

| | | P
MT[I RONIQ  munkschool == ieiito





&
munkschool = estdo

Munk School of Global Affairs & Public Policy
University of Toronto

14 Queen’s Park Crescent West

Toronto, ON M5S 3K9

Canada

TORONTO

City of Toronto

100 Queen Street West
Toronto, ON M5H 2N2
Canada

Authors

Danielle Foppiano

Research Associate, Climate Action Committee
for the City of Toronto

Fellow, Munk School of Global Affairs & Public
Policy

Master of Public Policy Candidate, 2021

Mahnoor Khan

Research Associate, Climate Action Committee
for the City of Toronto

Fellow, Munk School of Global Affairs & Public
Policy

Master of Public Policy Candidate, 2021

Supervisor

Professor John Robinson

Professor, Munk School of Global Affairs & Public
Policy

Professor, School of the Environment
Presidential Advisor on the Environment, Climate
Change and Sustainability, University of Toronto

This research project was undertaken as a
collaborative effort between the Munk
School of Global Affairs & Public Policy and
the Climate Action Committee for the City of
Toronto (ClimateACT). The authors
acknowledge the support of several City of
Toronto staff from the Environment & Energy
Division and City Planning.

Cover photo credit: Adrian Lang





Executive Summary

Toronto’s climate action plan TransformTO identified homes and buildings as one of
four key pathways for lowering the city’s emissions, alongside waste diversion, energy, and
transportation. By 2030 and 2050, respectively, the City aims to build all new buildings to
produce near-zero emissions and retrofit all existing buildings to produce net-zero
emissions. While the City provides voluntary resources and financing programs for residents
wishing to pursue a retrofit, the City does not mandate retrofitting of any buildings. Major
policy shifts need to occur to significantly scale-up the amount and depth of retrofits
occurring to reach the 2050 existing building goal. Although the City implemented the
Toronto Green Standard in 2010, a mandatory new building performance standard, there are
persistent barriers to taking full advantage of the program’s potential that must be addressed
and mitigated to ensure the 2030 new buildings goal can be met.

This project consisted of case studies of five cities: Copenhagen, New York City,
Portland, San Francisco, and Vancouver. The goal of these city case studies and analyses
was to identify different policy approaches in each city, and evaluate the potential impacts
and feasibility of applying these approaches in Toronto. This report presents the following
ten retrofitting and two new building policy strategies that have been implemented in the five
cities investigated:

Retrofitting Strategies: New Building Strategies:
e Benchmarking, Reporting, & e LEED Gold Certification
Auditing e Incentives for Exceeding Building
e LEED for Major Retrofits Code
e Submetering
e Energiesprong
e Incentives for Contractors
e Property Assessed Clean Energy

(PACE) Programs
Free Project Guidance
Industry Education Centre

Our analysis of the potential impact and feasibility of implementing the above
strategies in Toronto revealed four policy models for recommendation:

Expanding Annual Benchmarking and Reporting to Buildings Above 10,000ft?
Enhance Marketing Strategy for HELP
Increase Free or Low-Cost Contractor Training for Deep Retrofits

Establish Monitoring Mechanism for TGS Through Ontario’s EWRB Policy and
Ensure Penalties for Non-Compliance Can Be Administered

ol A

Overall, the dilemma reflected in the research from the literature and consultations
with industry experts points towards the disconnect and limitations for mandating regulation
between municipal and provincial jurisdictions.
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Introduction

TransformTO was approved by Toronto’s City Council as the City’s climate action
strategy in 2017, with the following emissions reduction targets, based on 1990 levels: 30
percent by 2020; 65 percent by 2030; and net zero by 2050, or sooner (City of Toronto,
2020e). To reach these targets, specific goals were outlined for four sectors: Homes and
Buildings; Energy; Transportation; and Waste Diversion. As prescribed by the Climate Action
for the City of Toronto (ClimateACT) Committee, this report focuses on the two Homes and
Buildings goals: for all new buildings to be built to produce near-zero greenhouse gas (GHG)
emissions by 2030; and by 2050, for all existing buildings to be retrofitted to achieve net zero
emissions. Toronto’s existing building stock is made up of over 488,000 buildings, including
437,000 residential and 32,000 commercial buildings (see data in Appendix 3), and is
responsible for 52% of Toronto’s emissions (City of Toronto, 2020e). Annually, 18,000
residential units and over 500,000m? of non-residential gross floor area are built (City of
Toronto, 2019b).

The City of Toronto has three broad opportunities for implementing building
performance practices that are within their jurisdiction: governing by authority, meaning the
City utilizes their authority to enforce mandatory requirements; governing by enabling, where
they provide financial incentives or programs to enable citizens to pursue certain preferred
actions; and governing by provision, meaning adapting and expanding infrastructure. The
availability of governing by authority is minimal due to the City’s limited jurisdiction, and
governing by provision can be costly and can lock cities in for decades into the emissions
patterns of the implemented infrastructure (Smedby & Quitzau, 2016; Urge-Vorsatz et al.,
2018). Thus, the City faces jurisdictional and financial constraints in policy options that are
available for them to meet their homes and building goals.

This report explores building performance practices that cities leading on climate
change efforts have implemented, and analyzes the potential impact and issues of feasibility
of implementing these programs in Toronto on their TransformTO Buildings goals. Following
a literature review to understand the current policy landscape in Toronto, and the key
successes and challenges to implementing building performance standards at the city level,
Copenhagen, New York City, Portland, San Francisco, and Vancouver were analysed for
implementing building performance strategies for existing and new buildings. Through
interviews with City staff and building performance experts, the impactfulness and
applicability of these practices in Toronto were analysed in order to develop
recommendations for the City.

Addressing the building sectors’ significant emissions levels is an essential step in
addressing climate change, and also brings along significant social benefits, including job
creation and poverty alleviation through reducing electricity costs (Sunderland & Santini,
2020). These co-benefits are essential in the context of the COVID-19 pandemic. Proposals
for post-pandemic economic recovery were reviewed after City staff advised considering
building performance practices as a potential tool for post-pandemic economic recovery. A
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prominent topic within these proposals was utilizing federal economic stimulus funding to
initiate a nationwide retrofit program for commercial and residential buildings, which would
fulfill the co-benefits described above (David Suzuki Foundation, 2020; McKinsey &
Company, 2020; Pembina Institute, 2020; Torrie & Bak, 2020). Ultimately, implementing and
enhancing building performance practices in Toronto provide an opportunity to address the
long-term climate crisis while assisting in mitigating the short- and long-term social and
economic impacts of the pandemic.

Section 1 of this report will outline the context of Toronto’s current building
performance policy landscape, the persistent challenge of limited city jurisdiction, and how
the collaboration of city governments with senior governments is essential for successful
emissions reductions. Section 2 explains the secondary and primary research methods
utilized in this study. Section 3 and 4 outline the findings for best retrofitting practices and
best new building practices, respectively, from the five city case studies, and the feasibility of
implementing these practices in Toronto. Section 5 provides four recommendations to the
City of Toronto, regarding which best practices to implement in Toronto.






Section 1: Literature Review

This literature review will first outline Toronto’s current policies and programs
regarding existing and new building performance. Understanding the current context in
Toronto is essential to understand the City’s current efforts to reach their TransformTO goals
and how Toronto compares to best practices undertaken in other jurisdictions. Second,
major challenges for cities attempting to transform their building sector will be identified,
such as issues of limited jurisdiction, the split incentive problem, and limited industry
capacity. Third, collaboration is identified as a key factor for cities attempting to implement
building performance practices. Investigating these broader factors that have notably led to
failure or success in multiple local government jurisdictions will help identify potential barriers
Toronto faces in reaching their TransformTO goals.

1.1 Current Toronto Context

1.1.1 Existing Building Performance Programs

Although the City offers various retrofit resources and financing programs to Toronto
residents, all municipal programs for existing buildings are voluntary. The City of Toronto’s
existing building performance programs operate out of the Better Buildings Partnership
(BBP), which aims to provide funding and expert guidance to home and building owners in
order to increase the energy efficiency of all building types (City of Toronto, 2020a). The
BBP has two programs that offer low-interest, fixed rate loans to those wishing to pursue a
retrofit: the Energy Retrofit Loan Program, which offers loans that cover up to 100% of the
costs of energy efficiency improvements to any building located in Toronto (City of Toronto,
2020b); and the Home Energy Loan Program (HELP), which offers financing for detached or
semi-detached dwellings.

HELP takes on the characteristics of a Property Assessed Clean Energy (PACE)
program, offering low-interest, fixed-rate loans of up to $75,000 to homeowners in order to
make energy efficiency improvements which utilizes the cost savings from the energy
efficiency improvements to make monthly payments on the loan balance, and ensures the
loan stays with the property, instead of the homeowner at the time of enrollment (City of
Toronto, 2020d). PACE programs are typically seen as very effective financing programs
since they mitigate two significant barriers that often prevent property owners from pursuing
retrofits: no need for an up-front, costly investment; and the owner only pays back the loan
for as long as they garner the improvement benefits, in case they decide to move (Hoops,
2012; Jones, 2013). However, there was very limited enroliment in HELP, only achieving
21% of the total project expenditures target. This is mainly due to many applicants’ failure to
obtain consent from their mortgage lender to enrol in the program (City of Toronto, 2017), as
well limited marketing being done by the City (Jamal, 2015).

Resources for larger building owners are provided through the Green Will Initiative,
announced in October 2019 by Mayor John Tory, which encourages voluntary enroliment
from owners of multiple private and public buildings to be guided by City staff in conducting
retrofits. The program enrolls participants on a cohort basis, the first of which contains 11
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property manager portfolios, with over 320,000,000m? in over 4,500 buildings (City of
Toronto, 2020c). Resources for Toronto’s inhabitants and owners of all residential building
types are provided through BetterHomesTO, a one-stop-shop website that provides
information regarding programs and services available in order to increase the energy
efficiency and climate resilience of Toronto’s dwellings (BetterHomesTO, 2020). This
includes financing and rebate options from all three government levels and guidance on
home energy evaluations and renovations.

1.1.2 New Building Performance Programs

Toronto’s new building performance standards operate through the Toronto Green
Standard, which requires compliance with sustainable design measures in order for
city-owned and private developments to gain planning approval prior to construction. While
there are unique requirements based on building type (including all non-residential and
city-owned buildings, and residential buildings with more than five dwellings), all building
types are subject to five categories of performance measures: air quality; energy efficiency,
GHG and resilience; water balance, quality, and efficiency; ecology; and solid waste.

Version 1 of the TGS was implemented in 2010, with Tier 1 being mandatory to
receive planning approval, and Tier 2 being voluntary with financial incentives. Since the
TGS operates as a tiered system, with a new version implemented every 4 years, the update
to Version 2 in 2014 made Version 1’'s Tier 2 equivalent to Version 2’s Tier 1, strengthening
the requirements of the mandatory tier. Version 2 also introduced the Development Charge
Refund as an additional Tier 2 incentive, which provided a 20% refund of development
charges. In 2017, the City established the Zero Emissions Building Framework intending to
use their research and analysis of global best new building performance practices to form
feasible recommendations for enhancing the TGS. Because of this, version 3 of the TGS in
2018 had four tiers, with Tiers 2, 3, and 4 offering increasing financial incentives. The
expansion of the tiered approach from two to four tiers for Version 3 provides a more gradual
transition for all developers. Future versions of the TGS will come into effect as follows:
version 4 in 2022, with 3 tiers; version 5 in 2026, with 2 tiers; and the final version 6 in 2030,
with 1 tier.

While the TGS is viewed as an innovative new building performance standard on the
global stage and by industry stakeholders in Toronto, the City struggles with enforcing the
TGS post-construction. City staff estimate that there is at least a 15% gap in expected
building performance compared to actual building performance, with an even larger gap for
Tier 1 buildings. This performance gap is because the City itself does not follow-up with
applicants after being approved for construction. Energy use reporting is required at the
provincial level through Ontario’s Reporting of Energy Consumption and Water Use (EWRB).
The EWRB requires buildings greater than 100,000 ft? to annually report their energy and
water use since 2019; this requirement is set to decrease to buildings greater than 50,000 ft
in 2023. A proposed means for the City to address this issue is to study the feasibility of
implementing an additional TGS step where the City can directly monitor building energy use
and, thus,comply with the TGS, during the post-construction period (Vorano, 2020).
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1.2 Challenges to Successful Building Performance Practices

A major challenge faced by cities is their limited jurisdiction as a local government
body, which limits their ability to utilize regulatory frameworks as a policy tool and to
transform current policy towards more radical requirements that are necessary to
substantially reduce emissions (Jaccard et al., 2019). Notably, Toronto is a city with weak
mayoral and regulatory powers, compared to other cities (Hughes, 2017). This regulatory
barrier can cause cities to prioritize programs with less stringent goals that have a weaker
impact on energy efficiency, given the difficulty of addressing larger regulatory issues
(Urge-Vorsatz et al., 2018). For example, retrofit programs that offer free or reduced-cost
lighting are commonly offered by city governments. While these are necessary retrofits and
can be completed quickly with minimal costs, building owners often implement these retrofits
on their own, since cost savings from lighting retrofits are realized virtually immediately
following installation. As a result the opportunity is lost to use these initial savings to
cross-subsidize deeper, more expensive retrofits, such as installing an electric heat pump
(Torrie & Bak, 2020; Hoicka & Das, 2020). Thus, cities’ limited regulatory powers not only
militate against stringent targets, but can reduce the incentive to complete lower-cost,
deeper retrofits.

As identified by the Intergovernmental Panel on Climate Change (Lucon &
Urge-Vorsatz, 2014), a major financial barrier for cities in effectively reducing building
emissions is the split incentive problem: when tenants pay the utility bills, “building owners
are unwilling to invest in energy-saving measures, as the savings are experienced not by
them but the tenants” (van Doren et al., 2020, p. 7). Some American cities allow building
owners to issue tenants an ‘energy performance fee’ to accrue funding to invest in these
improvements, but national regulations in Canada and some European countries restrict this,
thus maintaining the split incentive problem (van Doren et al., 2020).

The final key challenge identified in the literature is related to industry capacity,
however, there is some disagreement on its level of importance. Notably, when discussing
this issue, the literature often referred broadly to the ‘industry’, without identifying particular
groups within the building performance industry, such as contractors or researchers. Hughes
(2017) argues that the ‘industry’ would not be prepared to deliver the depth or volume of
retrofits required to decrease emissions in the building sector. Similarly, several of the
COVID-19 recovery reports proposed that ‘workers’ be retrained in energy efficiency to
dramatically increase the rates of retrofitting (David Suzuki Foundation, 2020; Pembina
Institute, 2020; Efficiency Canada, 2020). Contrary to these statements is evident in
Toronto’s 2019 Green Industry Consultations, in which the majority of industry claimed
workforce development was not of significant concern (City of Toronto, 2019c).

1.3 Collaboration as a Key Factor to Success

The literature outlined one particular factor essential to assist in the successful
implementation of building performance practices by city governments: ensuring
collaboration with a broad range of stakeholders, in order to improve the feasibility of
achieving a policy goal and the speed at which that goal is achieved (Tozer, 2019; Hughes,
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2017). Collaboration can be pursued more broadly, such as between public and private
entities, or more locally, such as in between local government project teams. Broad
collaboration was evident in the formation of TransformTO, which formed two collaborative
groups to understand various stakeholders’ perspectives. First, a modelling advisory group
of climate experts provided advice to the EED of where to achieve the most significant
carbon reductions. It consisted of 35 members from various City departments, the Ontario
Government, public agencies, community and social organizations, and academia
(Sustainability Solutions Group, 2017). Second, a reference panel of 30 Toronto residents
was selected by random lottery to participate in a two-weekend public consultation process,
which ultimately led to the panel proposing recommendations of how the City can best
reduce emissions (City of Toronto, 2019a). Both collaborations’ final reports described the
large potential for reducing emissions through increasing the energy efficiency of new and
existing buildings, particularly identifying building efficiency as an effort needing greater
attention. By addressing the climate crisis in Toronto through collaboration, a wide range of
perspectives on the issue were shared in the process of forming its goals. This can help
discover potential barriers earlier on in the planning process and adapt the policy goal
accordingly.

Collaboration can also occur through the sharing of learning processes and
outcomes. This has been broadly evident through the growth of formalized city networks
over the past decade, such as C40 Cities (Davidson et al., 2019). This can also occur at a
more local scale between project teams. For example, a local project team learning about a
major barrier to implementing a certain retrofitting program typically does not consider
sharing this knowledge outside of the project team. However, various teams within local
government often face similar barriers and would benefit from having this knowledge shared.
Here, collaboration may take on the form of writing frequent policy briefs regarding the
learning experience, or holding regular interdepartmental meetings to ensure the
transmission of knowledge occurs on a scheduled basis (van Doren et al., 2020). Ultimately,
local collaboration can accelerate the learning process, allowing project teams to have a
clearer understanding of barriers within their current and future project efforts.






Section 2: Methods

2.1 Research Design

This study was undertaken as part of activities of the Climate Action for the City of
Toronto (ClimateACT) committee, which utilizes the research and analysis capacities of four
Toronto universities to provide supportive analysis and advice to Toronto City Councillors
regarding climate action. The ClimateACT committee selected the City’'s TransformTO
Home and Building goals as the University of Toronto’s project focus. This study utilized
qualitative research methods in order to analyze global best practices and their applicability
to Toronto. It ensured a mixed-methods approach by conducting interviews and secondary
data collection, including a literature review and five cities’ case studies. The literature
review and case studies informed the researchers with background information regarding
existing and new building policies in Toronto and other jurisdictions. Interviews with City of
Toronto staff and industry experts assisted in selecting case study cities and assessing the
impact and feasibility of Toronto implementing global best practices that were identified
through the secondary research. Ultimately, this study provides policy recommendations to
the City to maximize their ability to reach the TransformTO Home and Building goals.

2.2 Secondary Research

To develop a foundational knowledge of current building performance practices, this
study conducted a literature review from May to July focused on two research questions:
What ambitious actions are cities taking to meet their retrofitting/new building goals? and
What significant implementation issues are apparent in these actions? The literature review
allowed the researchers to evaluate the most prevalent successes and challenges of
implementing building energy efficiency practices in Toronto and other jurisdictions. This
included examining: industry reports; government papers regarding the Toronto, Ontario,
and Canada policy contexts; legislation from other jurisdictions, not limited to the five case
study cities described below; and academic articles regarding existing and new building
performance.

The literature review also assisted in forming a preliminary list of case study cities. To
ensure a deep analysis of each city’s current practices could occur within the scope of this
project, a maximum of five city case studies would be conducted. There were two key
criteria, alongside other minor factors (see Appendix 1), for determining if a city was suitable
to undertake as a case study city: (1) Successful progress towards emissions reductions
target, as identified through CNCA'’s reporting of each cities’ emissions reductions; and (2)
City staff perspectives on each city’s climate efforts. The final list of cities: Copenhagen,
Denmark; New York City, USA; Portland, USA; San Francisco, USA; and Vancouver,
Canada. The case studies focused on further analyzing cities’ legislation, detailing the
characteristics of their policies and programs, and categorizing each policy and program with
similar ones in other jurisdictions. If programs were not identified in city legislation, policies
or programs from senior levels of government were investigated. Practices that were
determined to either be equivalent to or less stringent to programs already implemented in
Toronto were removed from the analysis.
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2.3 Primary Research

Interviews were conducted to scrutinize the findings from the literature review and
allow for a greater understanding of perspectives directly from City staff and building energy
performance experts. All interviews were semi-structured, as the researchers prepared
interview questions in advance, and asked additional questions during the interviews to
ensure clarification or gather additional information. All interview subjects were recruited
through the research supervisor’s contacts.

Two sets of interviews with City staff from the Energy and Environment Division
(EED) and City Planning occurred. The first set occurred in late May and focused on
discussing the merit of our preliminary list of cities in order to inform our final cities list. The
second set of interviews occurred in late July and consisted of reviewing our initial findings,
with a focus on the retrofit practices in the EED interview and on the new building practices
in the City Planning interview (see Appendix 2 for interview questions). Interviews with City
staff uncovered additional research material, including internal City data and reports that
were not publicly available.

In addition to the City staff interviews, two building energy performance experts were
interviewed in late July. One is the Executive Director of Sustainable Buildings Canada, and
one is an energy and environment consultant. Both experts had been involved in building
performance policy development and implementation for the past few decades and had
extensive knowledge of Toronto’s policy landscape. Both interviews contained the same
questions, with the primary focus being to assess our key insights derived from our literature
review and city case studies (see Appendix 4). Consent forms were administered through
email alongside the interview questions (see Appendix 2). While the researchers recognize
that the sampling method for interviewees creates an unrepresentative and not statistically
significant sample of City staff and building performance experts, this method allowed for
essential insight into the personal impact of the City’s current barriers to sufficient building
performance standards.






Section 3: Case Study Results for Retrofitting Best Practices

As the following two sections discuss building performance practices implemented in
the five case study cities, Figure 1 below presents a summary of the 12 implemented
practices in each city, separated by subcategories of retrofitting and new building practices.
See Appendix 4 for individual case studies of each city and descriptions of their currently
implemented building performance practices.

Figure 1: Summary of Practices Implemented in Five Case Study Cities

Copenhagen |New York City Portland San Francisco | Vancouver

. . 42% from 2005 15% from 2005 21% from 1990 30% from 1990 11% from 2007
Current Emissions Reductions levels levels levels levels levels
Emissions Reduction Target 100% by 2025 80% by 2050 80% by 2050 net 0 by 2050 net 0 by 2050

Retrofitting Practices
Benchmarking & Reporting S v 4 v X
Auditing vS (% b 4 v X
LEED Gold for Major
Alterations X X X v X
Submetering X v X X X
Energiesprong Projects X v b 4 v v
Contractor Training Incentives X X X v X
PACE Program X v v v b 4
Low-cost Consulting for
Multiple Building Owners X v X X X
Education Centre for Industry
Connections X v X X v
New Building Practices

LEED Gold Certification for
City-Owned Facilities X X v v v
LEED Gold Certification for
Commercial Buildings X X X v d
LEED Silver Certification for s
Residential Buildings v X X v X
Incentives to Exceed Building
Code Requirements X X X X v

Notes: X indicates no relevant practices implemented, + indicates relevant practices implemented,
and v'° indicates relevant practices implemented through senior levels of government

Additionally, it should be noted that evidence of the success of these practices in
reducing emissions was significantly limited in the case study cities. While each city has
tracked their overall emissions reductions over time, as displayed above in Figure 1, cities
largely did not track emissions reductions achieved through each individual strategy. Thus,
the impact section below strongly relies on the literature’s assessment of the success of
each practice, while successes provided by individual cities are included when available.
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3.1 Benchmarking, Reporting, & Auditing

Benchmarking refers to the procedure of gathering information about a building’s
energy performance, such as energy and water consumption or GHG emissions. Reporting
refers to the submission of benchmarking data to government bodies or utility companies by
building owners. Labeling refers to the public displaying of a building's benchmarking data or
associated score (e.g., ENERGY STAR Score), usually presented on-site at building
entrances for residential buildings. Auditing includes the combined process of a site
inspection and an in-depth analysis of the input and output of a buildings' energy system.

The set of case studies several benchmarking, reporting, and auditing programs, with
mandatory benchmarking approaches dominating the U.S case studies. New York City, San
Francisco, and Portland have each established ordinances that have mandated buildings to
annually benchmark, report, and in some cases, label energy use. While San Francisco and
Portland fine building owners for non-compliance, New York City’s fining structure will not be
in effect until 2024. Mandatory periodic auditing programs were present in New York City
and San Francisco.

New York City implemented one of the earliest energy benchmarking mandates
across the United States in 2009. The city initially established Local Law 84 that mandated
annual benchmarking and reporting for all private buildings over 50,000 ft?>, which was
decreased to 25,000 ft* in 2016. New York City publishes all reported data using an “open
data” spreadsheet available via its NYC data portal. According to a 2018 report, 84% of
buildings required to benchmark and report their energy use have been in compliance
(Crain's New York Business, 2017). For residential buildings, Local Law 95 requires an
assessment to receive an energy performance score and post the associated letter grades,
ranging from A to D, near public entrances. In terms of auditing, Local Law 87 requires all
buildings over 50,000 ft* to undergo an energy audit ‘of base building systems’ and a
retro-commissioning process every ten years.

San Francisco mandated residential labelling in their 1982 Residential Energy
Conservation Ordinance, stating that all owners who wish to sell their houses or buildings
must obtain a valid energy inspection certification and label energy use before transferring
property ownership. In 2013 under its Environment Code, mandated benchmarking and
reporting were rolled out for non-residential (commercial and public) buildings over 10,000
ft2. For compliance, San Francisco is subject to a California State regulation that requires
consent from all building tenants before a building owner can obtain and report energy use
data, which impacts 48% of the building stock subject to mandatory benchmarking. Because
of this, San Francisco takes a unique approach to ensure compliance: prior to administering
fines, the city offers technical assistance to non-compliers and displays non-compliance
identifiers on the city’s open data portal (SF Environment, 2014); and with the assistance of
a private utility firm, the city launched a portfolio manager help desk and benchmarking
seminars to educate building owners, managers and tenants. In 2019, residential buildings
over 50,000 ft* were added to this mandate. Auditing was mandated for non-residential
buildings greater than 10,000ft?> and residential buildings over 50,000ft? in 2019 and must be
undergone every five years (SF Environment, 2014).
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Portland adopted its Commercial Building Energy Reporting (BPER) ordinance in
2015, mandating energy and water benchmarking for commercial buildings larger than
20,000 ft*>. As of 2018, single-family homes are required to undergo assessment and report
their energy performance scores prior to listing their houses for sale. This was preceded by a
transition period of a voluntary labelling program that began in 2009, which the city says was
vital in allowing the market to transform appropriately (Baert et al., 2020). Portland is one of
the few jurisdictions that emphasized that higher energy efficiency scores are linked to
higher property values and higher occupancy rates (Baert et al., 2020).

Vancouver requires single-family and, one-to-three story homes to: undergo an
EnerGuide Home Evaluation if completing a renovation project that costs more than
$20,000, or undergo a pre- and post-renovation EnerGuide Home Evaluation if completing a
renovation project that costs more than $75,000. However, disclosure of the assessments
energy performance scores remains voluntary. Copenhagen offers an example of stringent
senior government regulations. While there are no city-level requirements, the Danish
Government mandates all buildings to benchmark and report energy use annually and
undergo an energy audit every four years. While some city jurisdictions create additional
mandates that go past the requirements of senior governments, where possible, the
coverage of the Danish mandates leaves little for Copenhagen to achieve in terms of
benchmarking, reporting, and auditing.

Impact & Feasibility

Collecting building energy use data allows building owners and policy regulators to
comparatively analyze a building's past performance levels relative to other buildings in the
same sector, and assist in making educated decisions on how to manage a building moving
forward. Additionally, benchmarking data allows policy regulators and key stakeholders to
recognize critical trends within and across building performance sectors, which can better
inform strategies that target poorly performing buildings within a given sector. Auditing allows
for a deeper investigation of building performance, identifying key measures to increase
building energy efficiency. Within the five city case studies, reports from San Francisco did
demonstrate that their first period of energy benchmarking and audit results submitted in
2013 showed $6,000,000 in energy cost savings for that year (City of San Francisco, 2013).
While benchmarking and reporting do not directly reduce energy use, it is important to note
the routine measurement and tracking is required to understand how building energy use
changes over time and enables building owners, managers, and policy regulators to
effectively reduce energy use.

In terms of applicability to Toronto, their Zero Emissions Building Framework states
that additional benchmarking requirements are unnecessary due to Ontario’s EWRB policy
for buildings greater than 50,000 ft. However, the EED suggested that it is essential to
expand benchmarking to buildings smaller than those included in the EWRB in order to
understand the energy efficiency characteristics of Toronto’s building stock. While the City
holds limited jurisdictional authority, they are pushing for more rigidity from the province to
require buildings smaller than 50,000 ft?* to benchmark and report, as they represent 20%
and 38% of energy use in light industrial buildings and commercial buildings, respectively

13





(Building Owners and Managers Association Canada, 2017). Since the Ontario EWRB was
created in partnership with City representatives, the EED is confident that this collaboration
has carved out somewhat of an accelerated pathway for enhancing provincial benchmarking
and reporting requirements. However, if the City is to decrease the size of buildings that are
required to benchmark, issues of privacy arise when discussing the publication of data,
especially for single family homes. One potential solution is to aggregate the information
being reported in order to limit what is published about the building itself. While the EED has
considered auditing after seeing New York City’s program, requiring audits is likely not a
mandate within their authority, though they are currently undergoing a legal analysis of their
options. The EED continues to pursue benchmarking and auditing regulations to include all
buildings in Toronto’s building stock.

3.2 Mandatory LEED Gold Certification For Major Retrofits

Of the five city case studies, San Francisco is the only jurisdiction that mandated
Leadership in Energy and Environmental Design (LEED) certification for large commercial
buildings undertaking major renovations. LEED is a building rating system that allots points
based on whether a building meets specific credit requirements. Credits are categorized into
nine groups of sustainable development considerations: energy and atmosphere, and water
efficiency (Canada Green Building Council, 2019). Based on how many points an applicant's
building achieves, they are accredited one of the following certification levels: Certified
(40-49 points); Silver (50-59 points); Gold (60-79 points); and Platinum (80+ points) (Canada
Green Building Council, 2009). LEED is the most common building rating system in the
world, and while it can be applied to almost all building types, both existing and new, it is
mainly pursued by owners of new commercial, industrial, and institutional buildings (Canada
Green Building Council, 2020).

San Francisco mandated all new large commercial buildings undertaking major
alterations to more than 25,000 ft* of their gross floor area to achieve LEED Certified
certification in 2008, which increased to LEED Gold certification in the 2019 Green Building
Code. Alternatively, building owners can achieve a minimum of 75 GreenPoints. While the
city has identified the importance of enhancing this ordinance to require LEED Platinum,
there are currently high volumes of projects needing to be processed within San Francisco’s
city planning department, and thus the city has put the upgrade to LEED Platinum on hold.
Evaluating this implemented strategy suggests that LEED Platinum or equivalent energy
performance standards should be the new minimum in terms of priority for municipalities

Impact & Feasibility

When discussing the impact of mandating LEED certification, EED staff explained
that the City has shifted away from focusing on specific certifications, such as LEED Gold,
and instead are taking performance-based approaches, such as requiring the performance
components of LEED Gold. This is the resounding preference from industry experts and City
staff, since it allows building owners to decide their own compliance pathway, and is not as
confining on the market. Additionally, the critical takeaway from literature regarding LEED
Gold is that while on average buildings with LEED Gold certification outperform non-LEED
and LEED Silver or Certified buildings, there is no guarantee that a LEED Gold building will
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have good energy performance (Scofield, 2013). Our interview with City Planning identified
this because LEED applicants can choose which LEED credits they want to fulfill, which
don’t necessarily have to address energy efficiency, so there is no way of guaranteeing the
level of energy performance in a building with LEED Gold certification. Ultimately, a
performance-based approach could be undertaken that includes building performance
requirements similar to the LEED Gold credit requirements.

3.3 Mandatory Lighting Retrofits and Sub-Metering

New York City's Local Law 88 was enacted in 2009 and requires all areas in
buildings greater than 25,000 ft* to upgrade lighting to meet the NYC Energy Conservation
Code by 2025. In 2016, Local Law 132 and 134 were added, which united mandatory
sub-metering with all lighting retrofits. New York is markedly the only jurisdiction in our case
studies that has introduced sub-metering in a bundled regulation format with lighting retrofits,
and was established to more clearly identify tenant energy use rather than relying solely on
the aggregated data from the building's energy use reporting. While the lighting upgrades
section of this regulation works to reduce electricity use, sub-metering functions as the tool
through which building owners and managers can better determine how much energy is
used and for what purposes. This two-pronged regulatory approach is projected to result in a
5% reduction in greenhouse gas emissions, approximately $7 billion in savings, and creating
17,800 construction-related jobs (City of New York d, 2013).

Impact & Feasibility

As described in the literature review, lighting retrofits should be paired with deeper,
more costly retrofits in order to take advantage of the immediate cost savings from lighting
retrofits. For this strategy to be cost effective for the City of Toronto, it would need to
incorporate the lighting retrofit in deeper retrofitting bundles to create a more holistic
approach. Representatives from the EED reflected on a similar united regulation being
considered by their department. In terms of feasibility for Toronto, the demonstration of best
practices in submetering from New York is hard to imitate since more data needs to be
evaluated to determine how to successfully pair up laws.

3.4 Incentive Programs & Financing

3.4.1 Energiesprong

Retrofitting projects in Canada tend to address primarily low-level improvements,
resulting in smaller energy efficiency gains. There are two main reasons for this challenge.
First, building owners are often hesitant to invest in buildings that are not guaranteed a short
payback period (Sustainable Buildings Canada, 2017). Most building owners, managers, and
tenants view six to nine years as an acceptable payback period. However, building payback
periods often exceed this, and can last upwards of 50 years. Second, a major barrier to
deeper retrofits is the occupant disruption that comes with having major retrofits completed,
such as replacing windows or insulation. These two significant challenges can be addressed
using the aggregate retrofit approach Energiesprong, an initiative spearheaded by the
Netherlands that has been effectively piloted on several social housing units across North
America and Europe. Energiesprong addresses barriers to investment through designing
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standardized retrofit bundles, rather than having to customize retrofit solutions for each
building, which allows for lower average costs for each unit. This program works to drive up
the scale of deep retrofits being completed and drive down costs (Sustainable Buildings
Canada, 2017). Furthermore, occupant disruption is kept at a minimum through the
programs use of the prefabrication process, including the pre-production of customized
insulated panels and other mechanical systems, such as heat pumps. Overall,
Energiesprong offers an affordable, scalable, and minimally disruptive, deep retrofit solution
that is achievable within a few days, and has gained significant traction with pilot programs
starting in New York, San Francisco, and Vancouver.

San Francisco established REALIZE in 2016, an Energiesprong-Inspired project
from the Rocky Mountain Institute. This pilot project adapted the rapid delivery of affordable
retrofit packages from the Netherlands within the city at trial level, while operationalizing a
market facilitation platform to scale up adoption of deeper retrofit projects. Vancouver
launched its Affordable Housing Renewal Project in 2017, a program workshop hosted by
Pembina Institute that envisioned how the Energiesprong Program could be brought to the
city. The Energiesprong retrofit solution was chosen as it assisted the city in addressing
prominent challenges, including that the majority tenants pay for their utilities, and that over
half of the city’s social and non-profit housing units were built before 1990 (Sustainable
Buildings Canada, 2017).

New York City rolled out RetrofitNY in collaboration with the New York State Energy
Research and Development Authority (NYSERDA) in 2018. The $30M program, funded over
ten years through the state, primarily aimed to bring a substantial portion of New York
State's affordable housing units near net-zero over the decade. RetrofitNY adapted four
critical actions from the original program structure that attributed to the program's success.
First, Energiesprong's economic upscaling and cost lowering structure would help the city to
address the lack of demand among building owners. Second, the city adopted the
prefabrication process to more effectively mobilize the industry to develop and upgrade
existing technological solutions, making it easier to administer projects in a shorter time
frame with minimal occupant disruption. Third, the city worked closely with financial
organizations to fund projects to capture energy savings. Lastly, New York State prioritized
engaging with regulatory agencies to facilitate a widespread adoption of the initial pilot
program.

Impact & Feasibility

Similar to the cities above, Energiesprong has been piloted in Toronto. Sustainable
Buildings Canada conducted a pilot project to bring Energiesprong to municipalities across
Canada, through conducting a series of research workshops, connecting subject matter
experts, and starting data energy modeling portfolios for The City of Toronto. Based on the
SBC'’s research model and our interview with their Executive Director, Toronto’s pilot project
proved to require a big public sector investment. Scaling up the project would require an
industry transition over at least a decade in order to bring sufficient industrialization of the
Energiesprong process and drive down the costs effectively. New York has projected ten
years to build up that level of industry capacity while gaining major investments from the
government. While the potential impact of Energiesprong is noted by both industry experts
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and EED staff, the latter restated their focus on taking a performance-based approach,
rather than specifically requiring use of the Energiesprong model for those pursuing retrofits.
However, EED staff explained that the issue remains of whether the City itself will be able to
intervene and mandate a scale-up of deep energy retrofits, since this jurisdiction remains
with the province. Instead, the City is considering offering services where staff engage with
building owners pursuing major retrofit projects on a voluntary basis, and promote specific
services and technical support to attempt to influence them to undertake deeper energy
retrofits.

3.4.2 Increasing Contractor Capacity through Financial Incentives

San Francisco offered a distinctive financial incentive program to increase
contractor capacity that had not been directly addressed through incentives by any of the
other case studies. The city's Energy Watch program highlights its focus on assisting local
businesses by using an incentive program that encourages contractors to service upgrades
and installations for lighting, HVAC, commercial food equipment, and other network
management systems for local businesses and multi family residential buildings (SF
Environment, 2018). The contractors must attend a required training program facilitated by
SF Energy Watch staff in order to qualify for the financial incentives as well as be added to
the programs preferred contractors list. This offers an unique example of how a city
government incentive program directly targets industry professionals to facilitate energy
performance improvements within the market sector.

Impact & Feasibility

EED representatives noted that similar programs already exist in Toronto, such as
Savings by Design, and that free training programs are often oversubscribed. Instead, the
EED stated that training programs focusing specifically on deep retrofits, and the
complicated processes that they can entail, should be broadly promoted. Both our interviews
and literature overview reflect the notion that although offering training in areas where there
is a lot of unmet demand due to industry capacity, the City should avoid establishing a
preferred contractors list since it would require frequent updating that is not available within
the City’s current capacity.

3.4.3 Property Assessed Clean Energy Programs

Property Assessment Clean Energy (PACE) programs are typically seen as
beneficial financing programs since they mitigate two significant barriers for property owners
pursuing retrofits: eliminating the need for a one-time costly investment; and the owner only
pays back the loan for as long as they garner the improvement benefits, in case they decide
to move (Hoops, 2012; Jones, 2013).

Portland launched PropertyFit in 2015, offering a net-positive financing tool modeled
from PACE characteristics that targets building performance and cost-savings in
commercial, industrial, and multi-family residential (more than five units) buildings.
PropertyFit provides up to 100% financing and customized support for each project, and has
been designed to target funding support for building investments that had been historically
misunderstood by traditional financing models in Portland (PropertyFit, 2020). Additionally,
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projects are safeguarded by a benefit assessment lien that automatically transfers to the
new owner. This case study highlights the ability of such a tool to increase the market appeal
of a property to effectively accelerate energy-saving goals.

New York offers a Home Energy Efficiency Financing tool based on the PACE
financing model, which provides low-interest rate loans for residents that fall under low
income and cannot qualify for traditional financing methods. The Home Energy Efficiency
Financing tool offers an interest rate estimator on their website, a unique feature that
proceeds submitting a credit application. This financing tool consists of two application steps:
an individual receives an energy audit to best rank the areas where energy and money are
being wasted; then, financing options are laid out based on the results of the audit. Each
project is coupled with two loan options facilitated through New York State Energy Research
and Development Authorities. San Francisco established its Renewable Funding Tool this
year, when an investment firm allocated $150 million in capital towards funding retrofits for
8,000 homes. Due to the fairly early implementation of this financing tool, the level of impact
and specific strategies used to facilitate this process have yet to present in-depth evaluation
in terms of impact.

Impact & Feasibility

Toronto established their Home Energy Loan Program (HELP), which takes on the
characteristics of a Property Assessed Clean Energy (PACE) program, imitating what other
jurisdictions like Portland, New York City, and San Francisco have implemented. As
described above, HELP’s program was not successful in terms of uptake, attributed to
issues with default-insured mortgage structures (City of Toronto, 2017) and failed marketing
(Jamal, 2015). Interviewing industry experts from EED revealed several reasons for the lack
of scale-up of this project. The first being the issue of market awareness, since most Toronto
residents’ considerations about their homes look towards comfort and design, instead of
retrofitting. Because of this, marketing a program through energy efficiency does not attract
homeowners, and results in limited uptake. EED staff want to focus funding on informing
homeowners about the comfort benefits that energy efficiency upgrades can provide.

Second, there are currently not enough registered energy advisors, and people do
not think to go to the city with this issue, they turn to more prominently marketed programs
(e.g., Enbridge). A third, emerging barrier is that HELP and programs modelled after PACE
are funded nationally with NRC Canada. While the expansion of these programs is essential,
the funding for Toronto has been somewhat reduced and allocated to five other
municipalities in Ontario.

3.5 Stakeholder & Community Engagement

3.5.1 Retrofit Project Guidance for Multiple Building Owners

New York City created their NYC Retrofit Accelerator in 2015 to help achieve the
city's climate goals by assisting owners of private buildings to undergo retrofits using a
system of professional consultants and an accumulated archive of the city's building energy
laws. The NYC Retrofit Accelerator catalogs the cities large datasets, including
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benchmarking data and auditing data to best identify and rank the most effective building
upgrades for clients; this includes selecting projects, accessing available financing and
incentives, selecting contractors, and providing ongoing support through project completion
(The Institute for Market Transformation, 2020). What stands out about this engagement
program is the municipal government's commitment to market research. By contracting a
market research firm, the city effectively allocated resources towards addressing how best to
understand and tailor program offerings and financing packages. This preliminary research
helped the program's success by identifying potential participants, assessing their top
concerns and the existing barriers to investing in energy efficiency measures for their
buildings.

Impact & Feasibility

There are already programs that mimic some aspects of New York's Retrofit
Accelerator in Toronto (Enbridge, etc.) since well-targeted assistance and training is an
impactful approach. Nevertheless, the City could utilize the NYC Retrofit Accelerator model
to provide a more handheld process for addressing retrofit projects. The EED has looked
into this specific implementation strategy through a Navigation Service, where the City
provides various services to assist building owners with various retrofitting and building
performance measures, including benchmarking assistance, as well as providing a
subsidized system for bringing in an auditor to identify what specific measures would be
more impactful. A challenge for the City in developing this service is identifying an adequate
level of support for a successful program, while limiting unnecessary costs and keeping the
service cost-effective. New York City determined that the most efficient means of
establishing this service was to contract a third party to build up its capacity, as the city
government did not have the capacity to take on such a project. Thus, while this service
would provide much-needed assistance, it is exceptionally resource-intensive and would
require many City hours logged with clients in Toronto, so a third party would need to be
considered as a potentially more cost-effective option.

3.5.2 Education/Engagement Centre for Industry

New York City’s Building Energy Exchange (BE_EX) is an education center that
connects design and real-estate industry communities, and exposes them to energy and
lighting efficiency solutions through education programs, team projects, exhibitions, and
technology demonstrations. This concept behind this public-private partnership is to provide
industry experts with three primary resources. First is Education, BE-Ex conducts
professional training targeted at every type of building decision-maker, and runs monthly
symposia focused on stakeholder engagement, with current topics every month. Second is
Tools, as BE-Ex produces case studies and campaigns to articulate clear, critical lessons, to
actively engage international communities. Third is Exhibits; these maximize the utility of the
center’s space and provide hands-on experiences that educate experts on energy efficiency,
display advanced technology, and inspire action. The overall impact of this center is hard to
categorize due to its reasonably new administration.
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Impact & Feasibility

Our interviews revealed that City staff recognize the value in having a designated
education center, as Toronto’s City Planning is currently in the exploratory stages of
establishing a similar concept for a zero emissions building in Toronto, mimicking New
York's approach to better connecting design and real estate experts. However, City staff
note that having a designation center for education may not only be costly, but will not be
functioning for a few years, when this education needs to be started soon. To kickstart
education services sooner, the Canadian Home Builder Association is considering
establishing a more fluid system for sharing training programs across municipalities in the
GTA. Current circumstances brought on by the COVID-19 pandemic have delayed federal
funds towards spearheading this project. However, City staff plan to target and propose
creating a registered energy advisor program to better coordinate education and training
processes among municipalities.

3.6 Summary of Findings for Retrofit Best Practices

The overarching dilemma reflected in the literature and consultations with industry
experts and City staff points towards the disconnect between the municipal and provincial
jurisdictions: in Ontario, the authority to implement many of the strategies demonstrated
within the evaluated jurisdictions predominantly rests at the provincial level. Interview
responses highlighted the limits of municipal authority in mandating benchmarking and
auditing regulations. The main issue is that the municipality cannot impose any requirements
beyond the Ontario Building Code, which is administered by the provincial level of
government.

Another crucial issue is the increase in scale and scope of retrofits that needs to
occur to meet the TransformTO targets, which is beyond what the city can do on its own.
Beyond the abilities of the city, what was heavily emphasized in both our literary research
and city expert interviews is the need to work more closely with industry and stakeholder
groups; for example, the need to partner with financers to implement a more scaled-up
retrofitting strategy, utilizing the Energiesprong model with a performance-based approach.
This will require tackling the long list of improvement areas that need to gain more traction
for increasing energy retrofitting to see higher levels of transformative change. While the city
has considerable authority in implementing strategies that imitate the NYC Retrofit
Accelerator and mandate labeling on a broader scale, their political landscape shows that
strategies like these often show a disconnect, as they rarely progress past the pilot program
stage.






Section 4: Case Study Results for New Builds Best Practices

Our analysis of five cities uncovered fewer new building practices compared to the
number of retrofitting practices described above. Many of the new building practices
discovered through the city case studies were determined to be either fulfilled or surpassed
by Toronto’s current mandatory requirements through Tier 1 of the TGS’ version 3. Since
this analysis is focused on providing recommendations to the City of Toronto for what can be
implemented, programs that were already fulfilled through current Toronto programs were
removed from the analysis. Ultimately, our analysis uncovered four new building practices,
three of which mandated LEED Certification.

4.1 LEED Gold and Silver Certification

Portland and Vancouver both mandate all construction of new city-owned buildings
to meet LEED Gold certification. Portland implemented this in their 2005 Green Building
Resolution, succeeding their original resolution from 2001 which only required buildings to
meet LEED Certified certification. On the other hand, Vancouver only implemented this
mandate in 2019 through their Green Vancouver climate action plan (City of Vancouver,
2020X). San Francisco has a somewhat more lenient mandate through their 2016
Environment Code, where municipal construction projects greater than 10,000 ft? are only
required to submit documentation to a municipal task force that LEED Gold certification
could be achieved through the buildings’ design phase. San Francisco also mandated LEED
Gold certification for commercial buildings greater than 25,000 ft* in 2012, now outlined in
their 2019 Green Building Code. This requirement was preceded by a transition period:
requiring LEED Certified starting in 2007, and requiring LEED Silver starting in 2009.

LEED Silver Certification is mandated in San Francisco for three different building
types. Outlined in the 2019 Green Building Code, high-rise residential buildings have been
required to prove the submission of documentation for LEED Silver since 2010, and low-rise
buildings were added to this requirement in 2019. Building owners could also fulfill this
requirement by demonstrating at least 75 GreenPoints, an alternative, low-cost certification
system. New York City mandates LEED Silver for commercial buildings that are receiving
funding for more than 50% of their building costs from the city government, or LEED
Certified if the building functions as a healthcare workspace.

Impact & Feasibility

To first address LEED Silver, the literature notes that the impact of LEED Silver
certification can actually have the inverse of its intended effect, since on average LEED
Silver buildings use 11 to 15% more energy than non-LEED buildings (Scofield, 2013). Thus,
mandating LEED Silver in Toronto is inadvisable. However, since LEED Gold on average
outperforms non-LEED buildings, as described earlier, assessing the impact of LEED Gold if
mandated in Toronto required comparing LEED Gold with the current version 3 of the TGS.

A comparison of LEED version 4 and the TGS version 3 discovered that their goals
are complementary to each other, and the current versions of LEED and the TGS overlap
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significantly when comparing energy efficiency measures (Canada Green Building Council,
2019). These similarities are logical when considering the impact that LEED had in forming
the TGS: preparing the market for certification standards; teaching LEED in educational
institutions prepared City staff with knowledge of sustainable development; and more
broadly, LEED was used as a basis to form the TGS’ performance requirements within each
tier. Despite these similarities, LEED Gold Certification and Tier 1 of the TGS have
significant differences in outcomes. As described earlier, LEED credits can be achieved
through nine groups of sustainable design components, outside of typical energy efficiency
considerations. While the broad scope of LEED may be considered a strength when
considering sustainable development, this causes uncertainty when concerned about the
energy efficiency of buildings. Because of this, when considering the impact of building
energy efficiency measures, TGS Tier 1 is a higher standard compared to LEED Gold. This
leads us to reject it as a potential new building strategy to implement in Toronto.

4.2 Incentive Programs

Vancouver offers the Near Zero Emissions Building Program, which offers incentives
for designing and constructing a single family home or multi-unit residential building to Step
Code level 4, 5, or Passive House standards. The Clean Rebate BC program and search
tool is available to projects located within a Metro Vancouver municipality that has effectively
adopted the BC Energy Step Code. If property owners build a home more energy efficient
than the minimum BC Building Code requirements, they can qualify for a home performance
rebate ranging from $1,000 to $8,000. Participation in this program also contributes to
research since the findings from each project contribute to Near Zero Canada’s case study
publications informing advancements for scaling-up near zero emissions homes. The rebate
program will share data on the challenges encountered and solutions implemented during
design and construction.

Impact & Feasibility

This rebate program is implemented under the Low Carbon Economy Leadership
Fund (CELF). Programs designed for CELF are required to meet several criteria mandated
by the Federal Government that are assessed before funds are given to any particular
provincial program. The Vancouver Rebate Program is screened to ensure it is: cost
effective; results in material GHG reductions that are incremental to existing actions; and
contributes GHG reductions towards Canada’s 2030 target. Interview discussions with Lisa
King, Senior Environmental Policy Planner for the City of Toronto, revealed that the TGS
offering the Development Charge Refund is a similarly structured program, with significantly
larger rebates than offered through the Vancouver program. Attaining a refund through the
TGS occurs through four pre-qualified, third-party companies trained in the TGS system. City
staff are not responsible for these projects due to limited capacity; instead, developers hire
the third-party companies to determine if they are eligible for the refund.

The TGS has wanted to work with the province to award rebates and refunds to a
larger audience than just large building owners, working jointly with the province towards a
step code approach, as demonstrated by BC, would be beneficial. This would encourage the
building code to become more than a static requirement. However, Lisa King acknowledged
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within the discussion that increasing current funding availability for such a rebate program is
not available from the province.

4.3 Revisiting Issues of Enforcement

While the literature review identified a prominent issue of routine monitoring and
enforcement in the TGS, the city case studies did not assist in uncovering other jurisdictions’
approaches. Because of this, a prominent focus of our interview with City Planning was on
clarifying why this had not occurred, and approaches the City has considered in mitigating it.
For all TGS tiers, a dedicated City energy office reviews and approves energy modelling
reports completed during a building’s design process to ensure modelling is done correctly.
For Tier 2 and above, a second modelling report is submitted during the construction phase,
and an energy efficiency audit is conducted post-construction by a city inspector before
signing off on the project. City Planning staff note that while post-construction monitoring of
building energy use is technically available through Toronto’s utility bills, there is no formal
monitoring mechanism currently in place at the City. Over the next few years, as the Ontario
benchmarking policy is strengthened and building owners adapt to this process, the City
hopes to use the provincial reporting mechanism to monitor the TGS compliance of
buildings.

Even with this monitoring mechanism, the issue remains of determining how to
penalize a building owner for failing to comply with the TGS. For buildings in Tier 2 or above,
City staff stated that if building owners were administered a Development Charge Refund, it
may be possible to enforce repayment if they are determined not to comply. For Tier 1
buildings and Tier 2 and above buildings that did not apply for the Refund, the City has
considered establishing a by-law that allows fines to be administered to building owners for
failing to meet building performance standards. However, the City has limited jurisdiction to
administer fines since the City does not have it's own building code. Ultimately, since
buildings are responsible for complying with the Ontario Building Code, a compliance
pathway may have to be sought there.






Section 5: Key Recommendations

This report examined five cities’ retrofitting and new building strategies in North
America and Europe. These case studies displayed a comparative and multinational
perspective on global best practices and 12 emerging building performance policies, and
characterised their potential impacts and feasibility, pointing towards key barriers to
implementation. A major barrier that stood out was effectively scaling-up retrofits, and
moving toward a greater focus on substantial public sector investment and senior
government engagement. Case studies also revealed that municipal conditions of authority
might necessitate compromising initial ambitions, which largely contributes to the lack of
traction of more stringent retrofitting implementation practices. Overall, the case studies
demonstrated benchmarking and reporting regulations, comprehensive Energiesprong pilot
projects, and start-to-finish training and guidance programs. Furthermore, mandatory
measures need more traction for labelling for single-family homes. Given these barriers and
opportunities, four recommendations were formed for the City of Toronto to meet their
TransformTO goals, primarily by considering strategies that provided moderate to high
impact in reducing emissions, alongside moderate feasibility of implementation.

Expand Annual Benchmarking and Reporting to All Buildings Greater than 10,000 ft?
Through Utilizing Collaboration Pathway for the Ontario EWRB

As presented in the best retrofit practices section, interview discussions with the EED
representatives and the literature review recommend expanding annual benchmarking and
reporting for buildings below the current threshold of 50,000 ft? or larger, which is as low as
10,000 ft* in our investigated jurisdictions. While our interviews expanded on the
municipality’s limited authority for enforcing benchmarking regulations in the City, Toronto's
initial involvement in developing Ontario’s EWRB implies the city's potential ability to create
an accelerated path towards emphasizing the need for benchmarking, reporting, and
potentially auditing of buildings. The main barrier holding the city back from being able to
move forward with this strategy in the near future is mostly privacy oriented, as publishing
certain types of data exceeds the City's legal authorities. One potential resolution for this is
for the City to focus on aggregate data publishing as a first step, which limits what is
published and mitigates privacy issues when high-level, aggregate data is presented. If the
city avoids requiring more in-depth information, privacy becomes a smaller hurdle to
overcome. Moving forward, an annually structured benchmarking and reporting regulation for
buildings larger than 10,000 square feet is a realistic goal that will allow Toronto to imitate
successful benchmarking policy demonstrated from our evaluated case studies.

Enhance Marketing Strategy for Toronto’s HELP
Although Toronto currently has a PACE program implemented, our research and

interviews with the EED revealed that a major of the lack of uptake of the program was
insufficient market awareness, since “most Toronto residents are not aware [of energy

24





efficiency] and do not look at homes in terms of retrofits.” To correct this, EED staff
discussed the essentiality of marketing the HELP program as a means of delivering comfort.

Research and discussion reflects the notion that property owners are overestimating
the energy consumption of visible compliances (e.g., T.V’s, ovens, and fridges), while energy
performance and costs attributed to furnaces or water heaters are significantly
underestimated (Stern, 1986). A vital component for HELP’s scale-up would be effective
marketing in order to stimulate more participation from property owners. Furthermore, since
energy consumption is markedly invisible to property owners, they also struggle to measure
it accurately. This has created a market gap in consumer understanding of the role of energy
consumption and its effects on lowering energy costs, making it harder for residents to
consider taking out a loan for a retrofit, given the lack of understanding or prioritization of
larger loans and longer pay-back periods. Altering HELP marketing with these factors in
mind is a potential first step in tapping into the market and scaling up retrofits. Furthermore,
HELP is funded nationally with NRC Canada, it is vital to better allocate this resource
towards marketing this program to commercial and residential property owners in the future.

Increase Free/Low-Cost Contractor Training for Deep Retrofit Processes

Industry experts from SBC and EED suggest that free-training programs for basic
(such as lighting only) retrofits are oversubscribed within the city. Based on the retrofitting
best practices section of this report, similar programs already exist in Toronto; various
training programs have been successful, including Home Efficiency Animator Training and
Savings by Design. Our interview discussions revealed that moving forward, the City would
benefit from a free or low-cost training program that broadly targets property owners and
contractors with education of deep bundled retrofitting practices. There is less market
exposure and understanding for this retrofit strategy, and providing this service at low or no
cost would assist in creating a more extensive network of industry professionals.

Establish Monitoring Mechanism for TGS Through Ontario’s EWRB Policy and Ensure
Penalties for Non-Compliance Can Be Administered

Through our case study comparisons, the TGS has clearly established itself as a
leading program of its kind. However, it is crucial moving forward, for the city to establish
some way to determine a routine means of tracking compliance to determine if developers
are following through post-construction, and a means to penalize non-compliers when
discovered. As Ontario’s EWRB just passed its first year of mandatory benchmarking and
reporting, its availability to the City as a sufficient means of tracking compliance is not fully
known. Additionally, even with a sufficient means of identifying non-compliers through
tracking, the City is limited in its jurisdiction to administer fines. A policy recommendation
that seems crucial for the City is to enlist active collaboration with the Ontario Government to
ensure that compliance can be monitored effectively through the Ontario EWRB. Alongside
this, to establish a means of penalizing non-compliers, there is a potential opportunity for the
province to establish enforcement through fines administered by the Ontario Building Code,
or even grant the City the jurisdiction to fine for failing to comply with building performance
standards under the City of Toronto Act.
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Summary of Recommendations

The following table summarizes the key factors informing the four recommendations,
based on the 12 identified strategies’ analyzed through the five case studies. Ultimately, the
proposed recommendations were formed when the strategy provided moderate to high
impact in reducing emission alongside moderate feasibility of implementation.

@ Expanding Annual Benchmarking and Reporting Requirements

Essential to Track Current and Future Programs
Benchmarking and reporting is essential as a baseline practice to understand how other implemented
practices impact emissions levels of individual buildings and the overall building stock

Moderate Feasibility of Implementation
Since the City of Toronto collaborated with the province to implement Ontario’s EWRB, a policy pathway
already exists to enhance this policy in order to include a larger proportion of Toronto’s building stock

Minor Additional Barriers
While privacy may become a barrier as the building sizes decrease, the City can largely mitigate this
issue by only reporting aggregated data for buildings below a certain size, such as 10,000 ft*

@ Enhance Marketing Strategy for Toronto’s HELP

Mitigates Common Barriers
PACE programs mitigate major barriers to households undertaking significant retrofitting projects,
including a pay-out-of-savings approach, and ensuring the loan stays with the property

Moderate Feasibility of Mitigating Failures of HELP

Literature and interviews with City staff noted the marketing of Toronto’s HELP program to be a primary
cause of its insufficient enrollment; shifting the program’s marketing to promote comfort and design as
prominent benefits of pursuing retrofits would assist in increasing program uptake

@ Increase Free/Low-Cost Contractor Training for Deep Retrofit Processes

Ensures Industry Capacity is Equipped to Conduct Deep Retrofits

Providing free or low-cost training is sufficient to incentivize contractors to enroll in training programs, as
noted in City staff interviews. Providing these training programs specifically for deep retrofit processes
will ensure a sufficient number of contractors are available to conduct these services.

Feasible to Provide Alongside Existing Training Programs
The City could provide these deep retrofit training programs alongside existing contractor retrofit training
programs, or could collaborate with organizations with similar programs, such as Enbridge Gas Inc.

@ Establish TGS Monitoring Mechanism Through Ontario’s EWRB Policy and Ensure

Non-Compliance Penalties Can Be Administered

Essential to Tracking TGS’ Success

The literature and City staff interviews note that although the TGS is a leading program in new building
performance standards, a formalized monitoring system must be implemented to ensure that buildings
comply with the TGS following their site approval. Without this formal means of tracking compliance,
there is no means of knowing if Toronto is on track to their 2030 TransformTO new buildings goal.

Collaborating with Ontario Government to Mitigate Persistent Barriers

Similar to expanding benchmarking through Ontario’s EWRB, ongoing and intensive collaboration with

the province will assist in ensuring that the EWRB is managed with the City’s TGS monitoring needs in

mind. Collaboration will also assist the City in establishing a means to issue penalties to non-compliers,
which is currently a limited path due to this being within the province’s jurisdiction.
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Appendices

Appendix 1: Criteria for Selecting Case Study Cities

Alongside the two key factors described in the methodology (Section 2), the following
factors, in no particular order, were also considered in selecting case study cities:
1. Most frequently identified in the literature as being committed to climate action
2. Comparability to Toronto through C40’s city case studies, such as:
a. Polarized climate
b. Mayoral power
3. Member of formal city networks, such as ICLEI or C40 Cities
4. Earned title of ‘Innovator city’ by C40, meaning city shows leadership in
environmental and climate change action

Appendix 2: Interview Materials

Consent Form for Building Performance Expert Interviews

UNIVERSITY OF

o
© TORONTO
Consent Form for Online Interview — _

Project: Achieving TransformTO’s Building Goals: An Analysis of Best Retrofitting and New Build
Practices from Globally Leading Cities

This interview is part of a qualitative research study led by the Climate ACT Committee Interns under the
supervision of Professor John Robinson. Your expertise

will assist us in finding out more detailed and specific information about the research topic:
exploring the best practices from cities around the world related to the two Homes and Buildings goals of
the City of Toronto’s TransformTO climate plan, and undertaking an analysis of which of those practices
might be applied in Toronto, and how this might be done.

The interview is meant to augment and expand on textual and digital information (e.g. websites, reports,
academic papers) regarding retrofit and new build implementation practices.

Participation in this interview is voluntary and you are free to withdraw at any time during, before, or
after the interview. The interview will be recorded, and upon transcription the recording will be deleted.
You will be able to review the transcription and request any information to be deleted from research
consideration.

I acknowledge that the topic of this interview has been explained to me and that any questions that I have
ahout this project have been answered. I understand that I can withdraw from the interview at any time. 1
have been assured that the notes or conversation relating to ny interview will be referenced within my
professional capacity and that some/all information will be released or printed that will disclose my name
and position title. Digital recording of the interview will be destroyed directly following its transcription,
and I will be able to review and approve the content of the transcription before it will be considered for
research purposes.

I agree to be quoted directly in the academic paper in my professional capacity

by name and/or position title

Yes No.

1agree to be audio andfor video recorded

Yes No

Name (Please Print) Date

Signature
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Interview Questions: Building Performance Experts

ClimateACT Interview Questions

Question 1: What strategy would allow for a significant scale-up of the number of retrofits and ambition for
undertaking more/deeper retrofits?
» How crucial is it for provinces to step up in order for cities to implement stronger refrofitting
measures? Can a city do what's needed to scale-up without support from senior governments?

Question 2: Reviewing Our Six Key Insights: What comments/experiences come to mind with each insight?

(1) Cities are very much limited in their jurisdiction to implement radical building energy efficiency measures
(Hughes; Jaccard; Modelling Advisory Group)
« Proposed Solutions:

o Engage All Players: explore new partnerships and implement programming/strategies
with other governments, institutions, and private entities to combine sources of authority
{Modelling Advisory Group; Hughes, 2017)

o City should share leaming processes and experiences with teams within and outside of
the City, through meetings or policy briefs (Van Doren): e.g. TransformTO formed by EED
for cobenefits of engaging with other City departments; helps EED take advantage of the
jurisdiction that it has

(2) Implementation strategies for increasing the energy efficiency requirements of new buildings have been
mare easily developed (and in some cases, implemented) compared to implementation strategies for
retrofitting, which have faced persistent challenges {Tozer)

« However, both retrofitting and new building practices struggle to provide consistent success in
implementation (limited uptake and enforcement in many cases)
+ New Builds: few programs in other cities that exceed TGS Tier 1, thus a leading program of its
kind
o Ewven if the TGS is strong, developing these policies may prove to be less challenging
than implementationfactual uptake and enforcement of these same programs

(3

Benchmarking and reporting strategies for non-residential buildings, and HERD/labelling strategies for
residential buildings continues as a major trend and informs the effectiveness of curent energy and cost
saving measures, as well as decision-making for future mandates
& Success in increasing energy efficiency of existing buildings is reflected in three U.S. cities (NYC,
SF, Portland), implemented through energy disclosure ordinances

(4) Successful retrofitting requires integrated (bundled) refrofitting plans to avoid failures of many current
retrofit programs: cost-ineffective, singular retrofit actions, leading to locked-in emissions and locked-out

cost savings
+ Energy reductions of 50-80% with integrated design & cost-effective/net negative costs (Hoicka &
Das)

» Bundie lighting retrofits, thermal leakage reductions, and heat pump conversion (Torrie & Bak)

(5) For both new builds and retrofitting, city legisiation predominantly targets energy efficiency of
commercial'/non-residential buildings, rather than single-family homes
# Toronto lacks mandates towards energy efficiency for single-family homes; other cities reflect this

« Toronto: Electricity Matural Gas
o 437.000 residential buildings: 5.15B kWh 141B m?
o 32,000 commercial buildings: 6.058 kWh 1.298 m?
o 5,947 MURBs: ~4.0B6 kWh 1.058 m?

(6) The Green Building Council's LEED GOLD certification standard remains a highly-regarded method of
meeting energy efficiency goals, but faces limited implementation due to its high costs
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Interview Questions: City Staff

NOTE: These questions were posed to City Planning only. Questions for the EED were in similar format, in that

we presented our findings for each building performance practice and then posed a question of feasibility for

each as well as questions to clarify research findings.

Page 1 of 2
Cli ACT I . . .
Genaral Notes:
Impact Legend: Criteria for Determining Impact: Criteria for Determining Feasibility:
= Nollittle impactiulfeasibility {1) Track Record (1) Cost
Somewhat impactfulfeasible (2) Findings from Literature (2) City Staff Perspectives

= Very impactful/feasible (3) Other Barriers Discussed in
Literature/Found in Other
Cities

Questions:

1) Broader Question Regarding Research Findings:
» s it surprising that a major finding of our research was that the TGS v3 Tier 1 requirements either
meet or surpass the practices implemented in the five cities investigated?

2) Review New Building Practices Chart & Accompanying Questions:
= Three of our four strategies discuss mandating LEED v4 Gold or Silver certification: how do you feel

EED Gold or Silver compare to the TGS (either v3 or future versions)?

Performance Certification | Impact | Feasibility Comments & Questions

Impact - Green:
Track Record/Literature’s Perspactive: LEED Gold buildings on
average outperform Silver, Certified, or non-LEED {NYC)

Requiring all new construction
of municipally-owned

facilities to register as LEED
Gold Feasibility Issuas:

{1} Cost: LEED seen as expensive, bul can instead mandate

Cities: SF, Port, Van a pedformance standard equivalent to LEED Gold

Question: How feasible do you think implemenfing this strateqy
nT 7 : :
implemeantation?

Impact - Green:
Track Record/Literature’s Parspactive: same as above

Requiring all new large
commercial buildings to
submit documentation to
achieve LEED Gold

Feasibility Issues:
{1} Cost same as above

Cuestion: How feasible do vou think implamenting this strateqy
in Toronto would be? What maijor barriers are there to
implementation?

Cities: SF

Impact - Yellow:

Track Record/Literature’s Perspective: LEED Silver buildings do
not on average outperform non-LEED buildings; NY'C study
shows lower parformance for LEED silver than non-LEED

Requiring all new low- and
high-rise residential to
achieve LEED Silver
certification or equivalent
Feasibility Issues:

(1) Cost

(2) City Staff Perspactives

(3) Other Cities’ Barrier (if present in TO)

Cities: SF

Question: How feasible do you think implementing this strateqy

in Toronto would be? What maijor barriers are there to
implementafion?
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Page 2 of 2

Incentive Programs + Impact | Feasibility
Financing

Comments

Net Zero Energy Incentives
that target new construction
that meets the city's energy
code.

Cities: Van

Impact - Yellow:
(1) Track Record Showing Impact Level
(2) Literature’s Perspective on Impact Level

Feasibility Issues:
(1) Cost:
» Funded by prov. and fed. governments under the Low
Carbon Economy Leadership Fund
# Rebates are administered by BC Hydro, FortisBC, and
BC Housing and “is imited and available on a first
come, first senve basis”
= Ontario share of LCEL allocated elsewhere and also
cut by Doug Ford.
(2) Other Cities' Barriers

Questions: How does this program ralate fo other incentive
programs in Toronto?

How feasible do you think implementing this stra in Toronto
would ba? What major barriers are there to implamentation?

3) Clarify issues of TGS enforcement

s Research findings:

a

Are these findings accurate?

o A major identified limitation of the TGS is the issue of enforcement: while buildings are
expected to perform at TGS levels, the only enforcement for building performance: is
through the province's mandatory benchmarking policy

Al least a 15% gap in expected building performance and actual building performance;
interviews with City officials estimate this is higher for Tier 1 buildings

=+ There are two similar recommendations for how to enhance enforcement - do the following
solutions offer comprehensive or feasible means of enhancing TGS enforcement measures?

step in the TGS framework

o

o "

o The City should study the technical and financial feasibility of implementing an additional

Zero Emissions Building Framework: building owners should be required to name the City
of Taronto as a “reviewer” of data when submitting benchmarking data to the province

=+ We note the following limitations within the previous recommendations:
o Coslly to enhance city staff capacity to monitor data, identify non-compliers etc.

benchmarking data to the City. if the Ontario government is already requiring it?
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Appendix 3: City of Toronto Building Stock Data

Note: Data was retrieved through interviews with City of Toronto staff and is not published.

Total number of buildings

Category Building Count
Residential 437,267
MURB 5,947
Commercial 32,082
Public Sector 3,655
Industrial 9,983
TOTAL 488,934

Natural Gas data 2018
Sector m3
Residential 1,412,201,945
MURBs 1,053,572,413
Commercial 1,285,482,527
Industrial 518,998,190
TOTAL 4,270,255,075
Electricity data 2018
Sector kWh
Residential 5,149,325,050
MASH 3,467,919,124
Commercial 6,045,956,149
Industrial/Manufacturing 2,652,653,901
Unidentified 3,228,494,841
MURB 3,956,676,046
TOTAL 24,501,025,112






Appendix 4: City Case Studies

Copenhagen, Denmark

@ 100% by 2025 \ 42% from 2005 levels

NOTE: While Copenhagen has achieved the greatest emissions reductions of all investigated cities (42% since
2005), substantial portions of these emissions reductions have been attributed to their expansion of renewable
energy and reduction in automobile use. Additionally, sustainable building practices are largely implemented
through the Danish government, which were not included in the analysis but are outlined below.

Retrofit Practices

Benchmarking, Auditing & Reporting Policies

Mandatory Annual Danish Building Regulation (2006)

Benchmarking and Labelling for | *Improved in 2010 following the EU’s Energy Performance of Buildings
Large Commercial and/or Directive (2010/21/EY), most recent update in 2018

Residential Buildings Applies to: All buildings when being sold or rented, and every 7-10 years

for buildings greater than 1,000m?
Requires: Undergoing energy consumption evaluation and posting
received energy and climate label (with grade ranging from A to G)

Mandatory Audits for Large National Energy Efficiency Action Plan [NEEAP] (2017)
Enterprises *NEEAP was implemented in 2017, but this provision previously existed
within the Energy Efficiency Directive (2012)

Applies to: Large Enterprises in All Sectors (250 employees and annual
turnover of €50M)

Requires: Energy audit every 4 years

New York City, New York, USA

@ 80% by 2050 \ 15% from 2005 levels

Retrofit Practices

Benchmarking, Auditing & Reporting Policies

Mandatory Annual Local Law 84 (2016)

Benchmarking for Large Applies to: Private buildings greater than 25,000 ft*
Commercial and/or Residential | Requires: Annual benchmarking and online reporting
Buildings

Bill 1692 (2018)
*An addition to Local Law 84

Applies to: Commercial and Residential above 25,000 ft?
Requires: Assessment of property results in an energy efficiency score
associated with a letter grade (A to D), posted near public entrances
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Mandatory Residential Rating &
Labelling

Bill 1692 (2018)

See above

Mandatory Audit &
Retro-Commissioning Every 10
Years for Large Buildings

Local Law 87 (2009)

*Within the Greener, Greater Buildings Program

Applies to: Buildings greater than 50,000 ft? [Exempt: 1-3 family houses;
condominiums and co-operative housing with 3 or fewer units]
Requires: Energy audit of ‘base building systems’ every 10 years,
followed by retro-commissioning and the a completed energy efficiency
report to be submitted online for public disclosure

Mandatory Sub-Metering &
Lighting Retrofit for Large
Spaces Within Large,
Non-Residential Buildings

Local Law 88 (2016)

*Within the Greener, Greater Buildings Program

Applies to: Non-residential (Commercial, Industrial)

Requires: By 2025, all common areas greater than 25,000ft* and
commercial tenant spaces greater than 5,000ft> must upgrade lighting to
meet NYC Energy Conservation Code, with the latter also requiring
sub-metering installation

Incentive Programs & Project Financing

EnergieSprong Projects for
Multi-Family Residential
Buildings

RetrofitNY (2018)

*Funded by New York State

Provides: $30M funded over 10 years to fund near/net-zero retrofits for a
substantial portion of New York’s affordable housing

Enroliment: Currently in proof-of-concept/design phase: contest where six
teams were awarded $75,000 to spend 6 months on designing projects

Property Assessed Clean
Energy (PACE) Programs

Home Energy Efficiency Financing (Year N/A)
Applies to: Residential
Provides: Lower interest rate loans for NY residents that are low
income/cannot qualify for traditional financing
Enroliment Steps:
(1) Use interest rate estimator on website and submit credit application
(2) If approved, undergo energy audits to show where energy/money
most significantly being wasted
(3) Explore and choose between two New York State loan options

Stakeholder & Community Engagement

Low-Cost or Free Project
Guidance for Owners of Multiple
Buildings & Public Buildings

Retrofit Accelerator (2015)

Applies to: Public Buildings & Owners of Multiple Buildings

Provides: Start-to-finish retrofitting project guidance from various energy
efficiency and real estate industry experts

Educational Centre for Connect
Design and Real Estate Industry
Experts

*Funded by City and State governments, and private entities
Provides: Communal centre for the city’s real estate and design communities to innovate
energy and lighting efficiency solutions through:
e Education: Professional training targeted at every type of building decision maker,
symposia focused on stakeholder engagement, and monthly topical events
e Tools: Produces case studies and run international community engagement campaigns
e Exhibits: Experiential events to educate participants in energy efficiency, display advanced
technology, and inspire action

New Building Practices

No currently implemented new building practices in New York City that surpass Toronto’s current practices






Portland, Oregon, USA

@ 80% by 2050 \ 21% from 1990 levels

Retrofit Practices

Benchmarking, Auditing & Reporting Policies

Mandatory Annual Commercial Building Energy Performance Reporting (2015)
Benchmarking for Large Applies to: Commercial buildings greater than 20,000 ft2

Commercial and/or Residential | Requires: Annual building data reporting using ENERGY STAR Portfolio
Buildings Manager; fined $500 for every 90-day period of non-compliance

Mandatory Residential Rating & | Home Energy Scoring (2018)

Labelling During Property Sale | Applies to: Single-Family Homes

Requires: Home assessment and reporting of ranked score at or before
the time of home listing

History: Voluntary program from 2009-2017

Incentive Programs & Project Financing

Property Assessed Clean PropertyFIT (2015)

Energy (PACE) Programs Applies to: Commercial, Industrial, some MURBs

Provides: Low interest loans for qualifying candidates (1,016 of 8,300
commercial buildings)

New Building Practices

Performance Certification

Mandatory LEED Gold Green Building Resolution (2005)
Certification for New City-Owned | Requires: All new city construction to achieve LEED Gold certification
Facilities

Mandatory Renewable Energy Green Building Policy (2015)

Sourcing for New City-Owned Requires: New city-owned facilities to source energy from renewable
Facilities sources ‘wWhere practical’, or as required by the State of Oregon,
equivalent to 1.5% of the total construction costs

Portland: https://www.portlandoregon.gov/water/63462
Oregon: https://www.oregon.gov/energy/energy-oregon/pages/get.aspx

San Francisco, California, USA

@ Net Zero by 2050 \ 30% from 1990 levels

Retrofit Practices

Benchmarking, Auditing & Reporting Policies
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Mandatory Annual
Benchmarking for Large
Commercial and/or Residential
Buildings

Existing Commercial Buildings Energy Performance Ordinance
(2013 Non-Residential / 2019 Residential)

Applies to: Non-residential (Public, Commercial), Residential (MURBSs)
Requires: Annual benchmarking and disclosure of data through ENERGY
STAR Portfolio Manager for non-residential buildings greater than
10,000ft? and residential buildings greater than 50,000ft?

Mandatory Residential Rating &
Labelling During Property Sale

Residential Energy Conservation Ordinance (1982)

Applies to: 1-2 Family Homes, MURBSs, Residential Hotels

Requires: Those wishing to sell their property to, prior to transfer: (1)
obtain a valid energy inspection; (2) install energy conservation devices or
materials; (3) obtain a certificate of compliance; maximum expenditure on
(2) is limited at $1,300

Mandatory Audit &
Retro-Commissioning Every 10
Years for Large Buildings

Existing Buildings Energy Performance Ordinance (2019)

Applies to: Non-residential, MURBs

Requires: Undergoing a comprehensive energy audit every 5 years for
non-residential buildings greater than 10,000ft*> and residential buildings
greater than 50,000ft?, and report using ENERGY STAR Portfolio Manager

Mandatory LEED Gold
certification for Major Alterations
of Large Residential and
Commercial Buildings

Green Building Code, Chapter 4 (2019)

Applies to: Residential, Commercial

Requires: Achieving LEED Gold certification if proposing significant
upgrades to structural, mechanical, electrical, or plumbing systems to
25,000ft? of more of a building’s gross floor area; or 75 GreenPoints

Incentive Programs & Project Financing

Energiesprong Inspired Projects

Realize (Year N/A)
Applies to: MURBs
Provides: Several pilot projects

Financial Incentives to Increase
Trained Contractor Capacity

EnergyWatch (Year N/A)

Applies to: Commercial, MURBs, Businesses

Provides: Free energy efficiency assessments, financial incentives, and
energy efficient equipment at a reduced cost to reduce energy bill costs

Property Assessed Clean
Energy (PACE) Programs

Renewable Funding (Year N/A)
Applies to: Residential
Provides: $150M in capital to fund retrofits for 8,000 homes

New Building Practices

Performance Certification

Mandatory LEED Gold
Certification for New City-Owned
Facilities

Green Building Ordinance (2008)
Applies to: Municipal construction projects greater than 10,000 gross ft?
Requires: Submitting documentation to achieve LEED Gold certification

Mandatory LEED Gold
Certification for New Large
Commercial Buildings

Green Building Code (2012)

*Within San Francisco Building Inspection Commission Codes

Applies to: Commercial buildings greater than 25,0001t

Requires: Submitting documentation to achieve LEED Gold certification
History: LEED Certified Required in 2007, LEED Silver required in 2009

Mandatory LEED Silver
Certification for New Low- and
High-Rise Residential Buildings

Green Building Code (2010 High-Rise / 2019 Low-Rise)
Requires: Submitting documentation to achieve LEED Silver certification,
or can pursue equivalent of 75 GreenPoints
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Vancouver, British Columbia, Canada

@ 80% by 2050

\1 11% from 2007 levels

Retrofit Practices

Incentive Programs & Project Financing

EnergieSprong Projects for
Multi-Family Residential
Buildings

Affordable Housing Renewal Project (2017)

*Funded by Pembina Institute

Provides: Workshop to envision how Energiesprong approach can be
brought to Vancouver and BC at large

Property Assessed Clean
Energy (PACE) Programs

Major barriers to implementation in Van:
https://calp2016.sites.olt.ubc.calfiles/2019/06/Home-Energy-Retrofit-Bundling-Report 201

9.pdf

New Building Practices

Performance Certification

Mandatory LEED Gold
Certification for New City-Owned
Facilities

Building By-Law ()

Applies to:

Requires: All municipal construction projects to be built to LEED Gold
standards

Mandatory LEED Gold
Certification for New Large
Commercial Buildings

Green Buildings Policy for Rezonings (2010) **Lower than other
city strategies™
Applies to: Commercial buildings applying for rezoning on property

Incentive Programs & Financing

Near-Zero Energy Incentives for
New Construction that Already
Meets the City’s Energy Code

Near-Zero Emissions Building Program ()

Applies to: Single-Family, MURBs

Provides: Financial incentives for designing and constructing building to
Step Code Level 4 or 5 or Passive House Standards; or, if built past the
minimum BC Building Code requirements, may qualify for home
performance rebate ranging from $1,000 to $8,000




https://calp2016.sites.olt.ubc.ca/files/2019/06/Home-Energy-Retrofit-Bundling-Report_2019.pdf

https://calp2016.sites.olt.ubc.ca/files/2019/06/Home-Energy-Retrofit-Bundling-Report_2019.pdf
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> Thank you. Please find below my written submission to the committee, which consists of an
overview slide presentation and a series of supporting reports. Thank you. Please confirm receipt.
>

>

> https://www.dropbox.com/t/Dtu7xd9ciY 2aACNI

>

> Thank you

>

>

>

> Dr. Dianne Saxe

> SaxeFacts.com

> Law and strategy, Climate, Energy and Environment Green Economy Heroes podcast

>

> 2015-2019, Environmental Commissioner of Ontario

>

> Toronto, ON M4V 2T2, Canada

> 416 962 5882

> dsaxe@saxefacts.com

> Social media: https:/linktr.ee/Dianne.Saxe
>

>> On Oct 14, 2020, at 11:03 AM, Executive Committee <exc@toronto.ca> wrote:

>>

>> Hello:

>>

>> Further to your email, this is to confirm you are registered to speak

>> to the Executive Committee on Item EX17.1 - (Towards Recovery and

>> Building a Renewed Toronto)

>>

>> During the Declared Emergency in the City of Toronto, City Hall is closed to the public and City
Council and its Committees are meeting by video conference.

>>

>> If you would like to share a written submission with the Executive

>> Committee please email it to exc@toronto.ca and it will be circulated

>> to the Members and made available as part of the meeting records

>>

>> Below are details and instructions about how to connect to the meeting by phone, by tablet or
smartphone, or by computer, as well as information about Speaking to the Committee. If you plan
to join the meeting by telephone, please provide us with the telephone number you will be using to
connect to the meeting.

>>

>>

>> |f you need a disability-related accommodation to participate or for

>> assistance on meeting day please email exc@toronto.ca

>>

>>

>>

>>

>> Connecting to the meeting on October 21, 2020

>>

>> Registered speakers can join the meeting by telephone, smartphone, tablet or computer. All


https://www.dropbox.com/t/Dtu7xd9ciY2aACNl
https://linktr.ee/Dianne.Saxe
mailto:exc@toronto.ca
mailto:exc@toronto.ca
mailto:exc@toronto.ca
mailto:dsaxe@saxefacts.com
http:SaxeFacts.com

speakers will address the Executive Committee by audio only, so no video camera is required to
participate.

>>

>>

>>

>> The meeting starts at 9:30 a.m. The meeting will be open to registered speakers at 9:00 a.m.
Please join early so that any connection issues can be resolved before the meeting starts.

>>

>>

>>

>> 1. To join the meeting by telephone:

>>

>>  Call 416-915-6530

>> e Enter access code: 133 089 7076

>> e« Event password (if requested): 1234

>> < You will be muted upon joining the meeting. When it is your turn to speak, we will unmute
your microphone.

>> < You will be able to listen to the meeting on your phone so you will know when your time to
speak is coming.

>>

>>

>> |f you plan to join by telephone, please reply to this email account with the telephone number
you will be using to connect to the meeting. This will allow the host to identify you in the list of
attendees when it is your turn to speak.

>>

>> When connected by telephone, you are able to listen to the meeting and speak to the Committee,
but will not see the proceedings.

>>

>>

>>

>> 2. To join the meeting online using a tablet or smartphone:

>>

>> < Download the Cisco Webex Meeting app from the Google Play Store or Apple App Store.
Allow Webex to access your microphone and phone if necessary.

>> < Click "Join Meeting"

>> e« Enter meeting number: 133 089 7076

>> e Event password (if requested): 1234

>> e Enter your name and email address

>>

>>

>> Please use the same name and email address as you used to register. This will allow us to identify
you in the list of attendees when it is your turn to speak.

>>

>>  « Choose how you want to connect your audio.

>>

>>

>> <image001.png>

>>

>>

>>

>>

>>

>> |f you are connecting via Wi-Fi, you can select "Use Internet for audio™ and use your built in



microphone and speakers, or a headset.

>>

>>

>>

>> Otherwise, select "Call me" and enter your area code and telephone number. You will receive a
phone call from Webex (usually from a phone number with an American area code); answer the
call.

>>

>>

>>

>> < You will be muted upon joining the meeting. When it is your turn to speak, we will unmute
your microphone.

>> < When you join the meeting you will join as an attendee and will not have access to turn on
your video or audio. You will be able to see and hear the meeting.

>>

>>

>> 3. To join the meeting online using a computer:

>>

>>

>> Go to Attendee url:

>> https://toronto.webex.com/toronto/onstage/q.php?MTID=eead0b52092910c6¢

>> 3c2cffoa7df423ff

>>

>>

>> * Enter your

>> First name:

>>

>> Last name:

>>

>> Email address:

>>

>> Event password: 1234

>>

>>

>>

>> Please use the same name and email address as you used to register. This will allow us to identify
you in the list of attendees when it is your turn to speak.

>>

>>

>>

>> < You will be muted upon joining the meeting. Please connect your audio by selecting the
phone icon near the bottom left of your screen.

>>

>>

>> <image002.png>

>>

>>

>>

>> e« Select Use computer for audio, and use your built in microphone and speaker, or a headset.
>> <image003.png>

>>

>>

>>


https://toronto.webex.com/toronto/onstage/g.php?MTID=eead0b52092910c6c

>> e |fyou are unable to connect your computer audio, select the "Call me" option and enter your
area code and telephone number. You will receive a phone call from Webex (usually from a phone
number with an American area code); answer the call.

>>

>>

>> <image004.png>

>>

>>

>>

>> If you have difficulty connecting to the meeting, please email

>> exc@toronto.ca

>>

>>

>>

>> Once connected

>>

>> You will be able to see and hear Members and City staff if you join online, or hear the meeting if
you join by phone. Before the meeting starts, you may hear sound checks with meeting participants
and other discussion.

>>

>>

>>

>> Speaking to the Committee

>>

>> 1. The Chair will call your name when it is your turn to speak, and staff will unmute your
microphone. Your video will not work; you will speak to the Committee by audio only. Try to limit
background noise especially any audio of the meeting from the YouTube livestream, so that
Members can hear you clearly and without feedback. This includes muting or turning off
televisions, or radios.

>>

>> 2. You will have 5 minutes to speak to the Committee. The Chair may advise you when your
time is almost up.

>>

>> 3. It is not possible to provide you with a specific time or information on how long you may have
to wait before it is your turn to speak.

>>

>> 4. After you have spoken, Members may ask you questions.

>>

>> 5. Once you have finished speaking and answering any questions, staff will re-mute your
microphone. You are welcome to disconnect from the meeting once you have spoken.

>>

>> 6. After you disconnect, you can continue watching the meeting on YouTube
athttp://www.youtube.com/torontocitycouncillive.

>>

>>

>> Please note the following important information about being a speaker

>>

>> 1. When you speak to the Executive Committee, your name, e-mail, mailing address, and the
name of the organization you represent (if applicable) become part of the record of the meeting.
>>

>> 2. Your name will appear on the "Speakers List" which will be posted online at 8:30 a.m. on
meeting day at:

>> http://app.toronto.ca/tmmis/decisionBodyProfile.do?function=doPrepare&



http://app.toronto.ca/tmmis/decisionBodyProfile.do?function=doPrepare&
mailto:exc@toronto.ca

>> decisionBodyld=1944#Meeting-2020.EX17

>>

>> 3. You will appear in the live broadcast of the meeting and your name will be listed in the
meeting minutes. Video broadcasts are archived and continue to be publicly available.

>>

>> 4, For certain items, such as re-zoning, Official Plan Amendments or other planning matters, we
will share your information with third-parties like the Local Planning Appeal Tribunal as required
by law.

>>

>> 5, For additional tips on the online tool Webex to participate in

>> virtual public meetings, consultations and other engagement

>> activities, please visit

>> https://www.toronto.ca/community-people/get-involved/public-consultati

>> ons/participate-in-virtual-engagement-events/

>>

>> Privacy Statement

>> We collect your information under the authority of the Toronto Municipal Code Chapter 27,
Council Procedures or any other applicable procedural By-law. As permitted under Section 27 of
the Municipal Freedom of Information and Privacy Act (MFIPPA), we collect this information to
create a public record. Information in public records is not subject to privacy requirements. Have
questions? Call or write to us at 416-392-4666 or exc@toronto.ca.

>>

>>

>> From: Dianne Saxe [mailto:dsaxe@saxefacts.com]
>> Sent: October 14, 2020 10:41 AM

>> To: Executive Committee <exc@toronto.ca>

>> Subject: EX17.1

>>

>> Dear Executive Committee staff,

>>

>> On October 21, 1 would like an opportunity to speak, please, on item EX17.1, in relation to the
work done by Climate ACT.

>>

>> Thank you

>>

>>

>> Dr. Dianne Saxe

>> SaxeFacts.com

>> Law and strategy, Climate, Energy and Environment Green Economy Heroes
>> podcast

>>

>> 2015-2019, Environmental Commissioner of Ontario
>>

>> Toronto, ON M4V 2T2, Canada

>> 416 962 5882

>> dsaxe@saxefacts.com

>> Social media: https:/linktr.ee/Dianne.Saxe
>


https://www.toronto.ca/community-people/get-involved/public-consultati
mailto:dsaxe@saxefacts.com
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ENERGY OPTIONS

MARK WINFIELD, JENNA RITCH AND RAIDIN BRAILSFORD

FACULTY OF ENVIRONMENTAL AND URBAN CHANGE




Key Themes (all jurisdictions):

o Building energy efficiency

o Building heating and cooling options

o Renewable energy development (mostly rooftop solar PV)
o Community/district energy plans/microgrids

o Innovative financing tools




District/Community Energy/Microgrids

(¢]

o

Often framed as an energy security/climate resiliency/adaptation issue

Toronto already advanced in downtown area (ENWave, Institutional (University and UHN) systems
on heating and cooling

o CEP initiatives tend to be site-specific.

Extensive district heating/cooling/CHP systems in European cities (Vienna,
Munich)

o Electricity DER/Storage/Renewables market integration a work-in-progress.

Community utility models in North America

o Alectra Powerhouse and DER capacity market CBC.ca
o Brooklyn microgrid & Vancouver Neighbourhood Energy Utility .

o DER aggregation and electricity markets (California)

Discussions re: ‘smart’ cities, but limited

integration.

Alectra




City Authority/Capacity

1. Seek authority from province to set
building EE, PV-ready standards above
OBC, as per BC Step Code, US states

2. Data access from utilities for energy and CC planning purposes

3. Modelling capacity to assess options and emissions, cost impacts




Governance

1. Toronto Hydro role microgrid and DER developmen
2. Accountability for city staff and agencies on climate change goals

3. Coordination with utilities (ENWave, Enbridge, Toronto Hydro) and
other actors around future role of gas grid, heat pumps, RNG,
hydrogen

4. Role of Atmospheric Fund

5. Establish an Energy Service Company (ESCO) to ease customer
journey by providing financing and contractor recommendations




Financing
Figure 2: Visualization of a Energy Service Company (Brown, 2018)
- PACE (Property Assessed Clean
Energy) model common in US

- Portland - 1% retail sales surcharge
(Clean Energy Community Benefits
Fund)

- New York — proposed emission
trading system for buildings subject to
emissions cap

Figure 1: What carbon trading may look like in
New York City (Urban Green Council, 2020)




A best practices approach for Toronto to meet
2030/2050 climate/low carbon energy goals
(Draft)

Dr. Kernaghan Webb, LLB, LLM., LLD, Professor of Law & Business, Ryerson University, &
Director of Ryerson University Institute for the Study of Corporate Social Responsibility $
with assistance from Zaker Khan, MScM student, $
for the Climate Advisory Committee for Toronto $
September 3, 2020 $




Challenges

* In a federal/provincial/municipal/non-state actor multi-level governance context, the City
of Toronto does not “control all the levers” re: meeting climate change energy goals.
Toronto’s position and capabilities concerning clean energy is unique, as is those of other
cities, making comparisons of best practices difficult.

* As a statutory creature of the province, on issues of energy (and otherwise), Toronto is
particularly dependent on Government of Ontario decisions and actions, as well as on
provincial |ohysical energy infrastructure (e.g., OPG, Hydro One) and legal infrastructure
(e.g., OEB legal regime)

* Recent experience suggests that neither the federal government (2006-2015) nor the
provincial government (2018 to present) can be counted on to be reliable/consistent
“climate change green energy players”

* Notably, since 2018, provincial decisions have 1!eopardized & have the potential to
significantly undermine achievement of City of Toronto green energy/climate change goals
(e.g., carbon emissions from Ontario’s electricity sector are set to almost triple over the
next decade, as gas—fired generation largely fills the void left by major nuclear
refurbishments & dismantling of green energy programs)

e COVID, and the associated downturn of the economy, and with it, attendant decreases in
Toronto revenue as well as possible “in-progress” and “post-COVID” alterations in
individual/business decision-making and behaviour add an extra layer of uncertainty re:
Torontno planning to meet climate change energy goals



...on the positive side.....

Within Canada, Toronto has considerable political and economic influence:

* based on population alone, if Toronto were a province it would be the fifth largest in Canada; and
* as the financial/economic capital of Canada, Toronto’s decisions/actions significantly impact the rest of Canada

In 2017, Toronto adopted the TransformTO strategy, and therefore the City has achieved important
foundational political buy-in and momentum towards meeting 2030/2050 climate change energy goals

There is considerable low-carbon energy supportive infrastructure already in place in Toronto

e e.g., Toronto Renewable Energy bylaw, Tower Renewal Program, Eco-Roof Incentive Program, Green Standard,
guidelines for Net Zero Districts & MURB backup power, etc.

....and there is associated considerable positive multi-stakeholder low-carbon momentum in the City
(e.g., Enwave/Brookfield Deep Lake Water Cooling System, Better Building Partnership, Toronto
Atmospheric Fund/Efficiency Capital Corporation, Community Energy Plans, BOMA/LEED stds, etc.)

New cleantech innovations are being developed and operationalized every day and the costs of key
cleantech components have gone down considerably (e.g., storage costs have dropped 76% since 2012)

There appears to be considerable appetite for within-City and beyond-City multi-stakeholder coalitions,
partnerships, alliances and innovations concerning clean energy (more on this below)

Regardless of any political/ideological differences among players, in Ontario we are witnessing a widely
accepted, ongoing transition taking place from a centralized energy production/transmissionf
distribution model to more of a hybrid model with multiple de-centralized as well as centralized energy
production/distribution emphasizing more “clean” energy sources, as well as an ongoing transition to
enhanced energy efficiency/decreasing the number of “wasteful” energy consumptive activity



Suboptimality & sustainable governance 3

“In short [due to roller coaster economies, unpredictable international factors,
fragmented multi-level government responsibilities, evolving technologies, strong
economic interdependence, etc.] the task of developing and implementing effective
public policy responses has become exceedingly challenging in the twenty-first
century. We need to acknowledge the topsy-turvy, less-than-perfect world in which
public policy takes place and devise approaches that operate effectively in these
suboptimal conditions.....”

“.... sustainable governance involves a combination of governmental and
nongovernmental institutions, processes, instruments, and actors.... [A]lthough

collaboration is a common feature of sustainable governance, so too is a certain

amount of “creative tension”...” %

“In the use of a diverse, multivariable approach to governing, the failure of any one
a/'aproach does not necessarily mean an overall implementation failure but rather
that another actor, instrument, institution, or process is in a position to “pick up the #

slack” or otherwise act as a check and balance concerning a particular behaviour.” --
Webb, 2005 #

Related concepts such as polycentric governance, multi-level governance,
collaborative governance, etc., address aspects of the Toronto clean energy situation,
but do not synthesize into a holistic, systematic, forward looking state/non-state
governance approach and framework as does sustainable governance #



Suggested two-pronged sustainable governance approach (1) (

* Point of departure: economics and the regulatory environment are the two main

drivers for action on green energy. The two-pronged approach set out here attempts
to draw on both of these drivers, working within the acknowledged constraint that

Toronto is but one player of many that is acting in the energy context.

* Approach One (externally focused, working with others): using the aforementioned
influence that Toronto has as Canada’s political and economic municipal leader:

 \ertical: convene a federal—provincial-municipal-frivate sector-civil society conference with the &
objective of developing a pan-Canadian multi-stakeholder agreement on an optimal multi-actor
aligned and supportive Canadian low-carbon energy framework, roadmap and timetable (the
formation of the Climate Advisory Committee for Toronto suggests willingness of Toronto-based
academic institutions to take on a major convening role in this respect)

* Horizontal: similar to other jurisdictions such as Australia with its Re-energise Australia, local
government jobs summit, and showing cross-Canadian municipal solidaritnon climate change
issues such as that exhibited by the U.S. National League of Cities, in possible partnership with the &
Canadian Federation of Municipalities and its leadership (with the federal government) on energy &
efficiency (or a subset of Canadian municipalities who are leading on energy issues), as well as non-
Canadian municipal leaders (e.g., building on the C40 Mayors’ Agenda for a Green and Just

Recoverg), convene a conference on autonomous municipal climate change low carbon energy
eadership capabilities and from that create a cross-Canada municipal low carbon energy
alliance/agreement similar to the Danish DK2020 project (potential for ACT/university support)



https://www.governmentnews.com.au/event/re-energise-australia-a-clean-jobs-summit-for-local-government/
https://www.governmentnews.com.au/event/re-energise-australia-a-clean-jobs-summit-for-local-government/
https://www.nlc.org/article/cities-condemn-us-withdrawal-of-clean-power-plan
https://www.canada.ca/en/office-infrastructure/news/2020/07/new-green-municipal-fund-tool-drives-energy-efficiency.html
https://www.c40.org/other/recovery-agenda
https://www.c40.org/press_releases/first-dk2020-cap-launch

Suggested two-pronged sustainable governance approach (2) (

e Approach Two (Toronto level):

* Conduct interviews with Toronto-relevant players (government, private sector, civil society)
regarding identifying/removing requlatory-related barriers that are inhibiting optimally effective
and efficient Toronto- level low-carbon energy activity with a view to putting in place an optimal
Toronto-level regulatory regime for low carbon energy (institutions, instruments, processes, actors).

* Example: While cities may not be able to do much to affect the price of a solar panel or battery pack, they can

certainly help reduce “soft costs” —especially for rooftop solar. In USA, the permitting, inspection, and
interconnection process for installing a typical residential solar array accounts for around one-third of the total

cost, which averages between $3.00 and $3.50 per watt. Contrast that with Australia, where average
residential solar prices have dipped below $1.30 per watt—in large part due to a permitting and
interconnection process that treats residential solar arrays more like household appliances than like major
pieces of grid infrastructure.

» Conduct a Toronto-level gaps/opportunities clean energy analysis as a basis for developing optimal
autonomous Toronto-level clean energy economic activity: examples: distributed energy resources,
transactional energy systems, energy cooperative virtual net metering, procurement, & innovative
financing, much of which can be integrated into community energy planning (see next slides)

» All Approach Two work could be undertaken with ACT/university support, and will by necessity
involve an exploration of the degree of legal autonomy Toronto currently has to undertake the
envisaged green energy activity (e.q., through properly constituted bylaws, policies, standards,
Energy Transfer Agreements, etc.), and an exploration of how or what enlarged autonomy to act
Toronto might be able to secure from the province and otherwise to undertake the envisaged green
energy activity



https://cleantechnica.com/2020/03/05/adapting-to-fire-how-cities-can-enhance-resilience-with-distributed-energy/
http://www.thesolarfoundation.org/wp-content/uploads/2019/05/Solar-Permitting-2-Pager_FINAL2.pdf
https://www.solarchoice.net.au/blog/category/installation-advice/historic-solar-power-system-prices/residential-solar-system-prices/

Opportunity: Distributed Energy Resources

* Distributed Energy Resources are electricity-producing resources or controllable loads that are directly
connected to a local distribution system or connected to a host facility within the local distribution
system.

* Since 2006, nearly 2,000 distributed energy resources, including solar PV, CHP, energy storage and
wind, have connected to Toronto’s distribution system. However, FIT (an important early driver of
Distributed Energy Resources) is no longer available.

* With the support of relevant federal and provincial government actors, there is an opportunity for
Toronto to exercise leadership in facilitating/incentivizing (and structuring) more
development/implementation of Distributed Energy Resources (DERs) by DER owner/operators:

* This also involves coordination with transmission system operators, distribution owners, distribution system
operators

* consistent with the Market Renewal Pro§ra m, this would involve authoriziation (with appropriate regulator
oversight) of local electric distribution (LED) utilities such as Toronto Hydro to own and manage Distribute
Energy Resources such as behind-the-meter generators (there are DER procurement markets; DER-specific
regulate)d rates; DER bifurcated rates; microgrids/virtual power plants & DER aggregators; transactive energy
systems

* ensure that anti-trust (market power) aspects are addressed with respect to Toronto Hydro

* consistent with the Market Renewal Program, authorize (with appropriate regulatory oversight) non-LEDs (e.g.,
third-party developers of industrial/commercial space, homebuilders) to own and manage DERs

 Consistent with the sustainable governance concept, a combined rivalrous LED/non-LED model may
spur optimal activity. Toronto could convene actors to explore how DERs could be optimally delployed,
and on that basis take the lead in developing the appropriate operating framework (potential for
ACT/university support)




Opportunity — Transactive Energy Systems

* TESs are systems of economic & control mechanisms (market) that allow the
dynamic balance of SU\opIy & demandf(power balance) across entire electrical
infrastructure using value (bids and offers) as the key operational parameter

* If properly structured and technical issues can be addressed, TESs can incentivize
local energy production and distribution.

 The Ryerson Urban Energy Centre (with partners) is currently exploring how this
might work in practice, ironing out technical/technological issues.

* In 2017, an Australian company announced the startup of the country’s first
blockchain-powered residential electricity trading market in a Perth community.
Residents in the community can now trade the electricity generated on their rooftop,
and stored on batteries in their garage without the need for an ener?y retailer. When
someone is not using their share of electricity produced theY can sell their share of
the energy produced to their neighbours. The system uses blockchain technologdy to
allow residents to trade electricity amongst themselves at variable prices, providing
an incentive for more developers to install rooftop PV on strata-titled developments. #

 The City of Toronto could play an important role in convening relevant players so that
barriers are removed and structures/incentives are in place so that TESs could be
optimally deployed in the region. (potential for ACT/university support)



https://www.ryerson.ca/cue/news-events/events/2020/01/transactive-energy-systems-seminar-ieso/
https://www.energy-storage.news/news/blockchain-enables-australias-peer-to-peer-power-trading-kick-off

Opportunity — Renewable Energy Cooperatives & Virtual Net Metering innovations *

* The public utility model (in place in Ontario) divides the energy players at the meter, as
defined by the OEB. All ratepayers operate behind the meter (BTM) in an unregulated
environment; the IESO system operator, local utilities, bulk power suppliers and Hydro
One Network transmitters operate in front of the meter under OEB regulatory oversight.

 Effective 2019, Renewable Energy Cooperatives (REC) have the opportunity to be a
supplier to the ratepayer, operating behind the meter. The rules that govern possible REC
behind the meter energy activity fall under Net-metering (NM), The current solar
economics do make this model viable, for projects of a certain scale, if the ratepayer is a
long-term stable entity.

* In the United States, Virtual Net-metering (VNM) rules “have created a tsunami of
community-owned ‘Solar Gardens’ across 17 US states.”

* The Toronto Renewable Energy Co-operative estimates that if Virtual Net Metering were
introduced, it would create a ten-fold increase in distributed solar generation within
years. Introduction of VNM would require the cooperation of provincial and municipal
players.

* The City of Toronto could play a major role in facilitating the convening of the relevant
actors so that such a VNM could be put in place (potential for ACT/university support) $


http://www.trec.on.ca/wp-content/uploads/2019/06/Spotlight_on_Solar_abd_Storage_2019.pdf
http://www.trec.on.ca/wp-content/uploads/2019/06/Spotlight_on_Solar_abd_Storage_2019.pdf

Opportunity — Procurement/Suppliers/Partners

Explore the feasibility, and if proven feasible, implement a City of Toronto policy regarding
procurement, suppliers and partners that they be certified to 1ISO 50001 and I1SO 55001 $

ISO 50001 -- standard specifies the requirements for establishing, implementing,
maintaining and improving an energy management system, whose purpose is to enable an
organization to follow a systematic approach in achieving continual improvement of energy
performance, including energy efficiency, energy security, energy use and consumption

ISO 55001 — standard pertains to asset management, the main objective of which is to help
organizations manage the lifecycle of assets more effectively. By imﬁlementing 1ISO

55001 organizations will have better control over daily activities, achieve higher return with
their assets, and reduce the total cost of risk.

Essentially, the City of Toronto would be leveraging their financial influence on non-state
actors. A transition period would likely need to be put in place before the policy would fully
come into effect

For smaller organizations, a streamlined version of the two standards could be developed,
and technical and other assistance provided to support organizations

To the extent possible, the City of Toronto and its related entities should also align with the
two standards

The City of Toronto could convene relevant stakeholders to explore and (if feasible) to
implement this (potential for ACT/university support)



https://www.iso.org/iso-50001-energy-management.html
https://www.iso.org/standard/55089.html

Opportunity — Creative Financing

« Community bonds are a social finance tool, used by not-for-profits and co-operatives,
that generate both a social and financial return. This tool allows an established
organization to leverage their community of supporters to help finance the purchase
of a fixed-asset, like energy storage equipment.

* The City of Toronto’s Green Debenture Program leverages the City's low cost of
borrowing to finance capital projects such as pertaining to energy generation,
transmission and distribution that contribute to environmental sustainability. $

* TD Bank, Export Development Canada and Province of Ontario (among others) have
also issued “climate bonds”

* Federation of Canadian Municipalities’ Community Efficiency Financing program has
put in place a new S300M initiative to help municipalities and their partners’ design,
Implement and scale-up innovative financing programs for residential energy
performance

* Federal COVID financial assistance tied to addressing climate change

* There are many other social bond/environmental bond/climate bond and other
innovative financing initiatives in place and in development

* The City of Toronto could convene relevant parties to explore the above and determine
how best to leverage this financing capability in support of green energy projects in
Toronto and beyond. (potential for ACT/university support)



Conclusions: A best practices approach for Toronto to meet *
2030/2050 climate/low carbon energy goals *

* Acknowledge the challenges Toronto faces as but one clean energy player in a
broader multi-actor, multi-level suboptimal governance context.

 But also recognize and harness the distinctive influencing/leverage capabilities and
clean energy leadership role that Toronto already has demonstrated, in order to
devise a two pronged sustainable governance approach to meeting clean energy
goals which is directed at:
* (1) influencing/shaping the external actor/instrument/institutional environment while

 (2) at the Toronto level directly deploying the powers that the City has at its disposal to achieve
clean energy goals)

* Explore opportunities for distributed energy resources, transactional energy systems,
energy cooperative virtual net metering, procurement, & innovative financing, much
of which can be integrated into community energy planning

* As a high profile megacity with a record of leadership on climate change issues, tap
into this profile to convene multi-stakeholder conferences on an issue by issue basis,
with the goal of the conferences always being development of governance structures
that optimally facilitate deployment of green energy activity and eliminate barriers to
same.

* There is considerable potential for ACT/university support for much of the above
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Chapter 1: Goal Setting and Priority Issues

The diversion strategy outlined in this report is designed to assist the City of Toronto in meeting

their diversion goals of 95% by the year 2050, while also promoting a sustainable waste management
system that attempts to maximize economic, environmental and social outcomes.
At present, the City of Toronto’s residential diversion rate is approximately 60%, most of which can be
attributed to the city’s Blue Bin recycling program for printed paper and packaging. However, future
increases in diversion are unlikely to come from the Blue Box program, as package light weighting and
the proliferation of difficult to recycle materials has actually resulted in decreasing diversion performance
over time.

This necessitates the question — where will our next diverted tonne come from? The purpose of
this project is to identify opportunities for the city to work towards their diversion goals, while also

providing guidance for how the city should navigate a rapidly changing waste management landscape.



The following are the initial steps recommended to the City as a means to not only achieve their diversion
goals but do so in a way that leverages experiences from other jurisdictions as well. Recommendations
include:

1) Identify new waste streams that can be targeted for future diversion. The city presently offers
household programs for printed paper and packaging, organics and household hazardous waste.
However, material streams such as textiles and durable goods (furniture, appliances etc.) are either
managed by third party collectors or disposed of in a landfill. Future increases in diversion are likely to
come from these additional waste streams

2) Identify opportunities for collaboration with third party waste collectors to help drive diversion,
while offloading operational and administrative costs. As an example, the vast majority of end of life
textiles generated by the city is managed by charitable operators (Diabetes Canada, Salvation Army
etc.). By working with these third-party collectors, the city will be able to simultaneously increase
diversion and service coverage, without bearing the costs associated with program delivery

3) Assist the City in developing programs and behavioral intervention strategies to increase
diversion among Toronto’s multi residential buildings. More than 50% of all households in the city are
characterized as multi-residential. While the vast majority of these buildings do offer recycling and
organics programs, they recycle at less than 1/6th the rate of single-family households.

4) Assist the city in developing promotion and education materials to encourage diversion among
Toronto’s demographically diverse communities, placing a particular emphasis on cultivating awareness
and increasing participation among the city’s rapidly growing ethnic households.

5) Assist the city in developing programs and suggesting infrastructural changes that can be used

to promote waste diversion in the city’s public spaces.

6) Identify opportunities for methane mitigation

7) Provide recommendations for increasing diversion in the city’s IC&I sector

8) Provide guidance for conducting LCAs to measure carbon impacts of city initiatives.

9) Help the city prioritize which materials to target for recovery. Much like identifying priority waste

streams, understanding which individual materials to recover is critical in ensuring an optimal outcome.
As an example, attempting to increase glass recovery is of little economic or environmental benefit, while
recycling aluminum offers the city the best “bang for their buck” (low net cost to manage, extreme
carbon savings from recycling relative to virgin aluminum). Not all recycling or diversion is made equal,

and it is actually detrimental to try and recycle everything, everywhere.



This report concludes with a discussion surrounding the challenges and barriers to the city
achieving its diversion target. Of note, this report relies heavily on experiences and best practices from
other jurisdictions, with a specific emphasis on Ontario. Many of the recommendations made, have been
taken (or adapted from) Ontario’s Continuous Improvement Fund, which have helped finance more than
300 studies on municipal recycling (Blue Box) over the past decade. CIF funded projects are intended to
improve recycling performance (where performance is defined as a combination of recycling rates, cost
containment, accessibility and education/awareness) and develop recommendations that can be
adopted by other municipalities (i.e. best practices in multi-residential recycling, waste audit guidelines
etc.). While CIF funded projects are specific to Ontario’s Blue Box program, many of their
recommendations can be readily adapted to other waste streams as well. In addition to a review of CIF
initiatives, this report has also taken examples from the broader literature (both academic and non-
academic) that have been shown to be successful at promoting diversion and other environmental
outcomes. With that being said, it is important to recognize that no two jurisdictions are alike, as every
place has site and situation specific factors and conditions that can affect the efficacy of various diversion
strategies. Toronto in particular is fairly unique to other municipalities in Ontario, given the proportion
of households characterized as multi-residential, a rapidly changing demography and infrastructural
heterogeneity (servicing waste in the downtown core is fundamentally different that servicing waste in
the suburbs of Scarborough). These conditions were taken into account when making the

recommendations found in this report.

Chapter 2: Identifying New Waste Streams for Recovery — Where will
our next diverted tonne come from?

Despite continued investments in the city’s waste management infrastructure and service
delivery, diversion rates for residential waste streams have largely been stagnant over the past five years,
and in fact, is trending downwards for the first time in almost two decades. While the reason for this
stagnation is heavily debated — some point to the proliferation of light weight packaging, while others
suggest municipal inefficiency and lack of supporting legislation — the reality facing the city is that it is
becoming increasingly difficult to divert the "marginal tonne”. Where will our next diverted tonne come
from? What will it cost? And what will be the environmental, economic and social impacts of promoting
diversion in these areas? What makes this issue particularly salient is that the City of Toronto has
committed to a long-term diversion goal of 95% by the year 2050, and waste management is expected

to play a critical role in helping the city achieve both its carbon reduction and waste minimization goals.



While it is often difficult to predict where future increases in diversion (if any) are likely to come
from, there is enough data to suggest that encouraging incremental diversion through existing

residential recycling programs (such as Blue Box) is highly unlikely.
2.1 The next tonne will not come from printed paper and packaging (Blue Box)

Historically, residential recycling programs for printed paper and packaging has been the biggest
contributor to Toronto’s overall diversion figures. At present, more than 50% of all residential waste
diverted in the City comes from the Blue Box program. While Ontario’s Blue Box program has been an
enormous success and should be heralded as a pioneering initiative with respect to recycling and
stewardship, it is unlikely that future increases in recycling and diversion rates will come from recycling.
As noted above, the reasons for this are complex and involve a multitude of factors, however, the most
commonly accepted explanation can be attributed to the “evolving tonne” of what we find in the Blue
Box — increasingly, packaging producers are moving towards light weight, composite plastics, while
generation of printed paper has fallen precipitously since the early 2000s. Infrastructure for the recovery
of printed paper and packaging was largely designed around “core materials” -newsprint, OCC/OBB,
Metals, Glass and PET/HDPE. At present, multi-resin, light-weight materials are extremely difficult to
capture at a material recycling facility, and even when they are, the net cost per tonne can exceed $2000.
This, coupled with deteriorating end markets for recyclables resulting from the “Chinese Sword”, has
seen Toronto struggle to adapt to a rapidly changing packaging mix, resulting in rising operational costs
and stagnant recycling rates. Further compounding this issue, is that contamination rates for the
residential Blue Box program are in excess of 20%. The City’s decision to adopt a single stream recycling
system (using one large cart for all recyclables instead of a Blue and Gray Bin), increased quantities of
material diverted, but resulted in significantly higher contamination rates. Since 2005, Toronto’s net cost
per tonne for managing residential packaging waste has more than doubled, while recycling performance

for the Blue Box program peaked in 2015 and is now trending below 60%.

To make a long story short — Toronto has essentially maxed out on what they are able to
economically recover through the Blue Box. Recycling rates for “core materials” are in excess of go%, and
households are already doing a great job of diverting materials that they readily recognize as being
recyclable. While it is possible that future increases in diversion may come from composite/light-weight
materials, doing so would have an enormous financial impact on the cost of recycling. As noted in chapter

6, not all recycling is made equal, and there is an opportunity cost associated with attempting to recycle



materials that are costly, but have nominal economic value as a commodity, and questionable

environmental benefits when recycled.
2.2 Organics is the next target waste stream

Given that large future increases in diversion are unlikely to come from the Blue Box, the next
logical choice would be to target the organics stream. Recycling rates for printed paper and packaging
have actually decreased between 2015 and 2020 and are unlikely to improve as a result of a rapidly
changing packaging mix. With that being said, a significant % of what Torontonians put in their garbage

is made up of materials that can be readily diverted, particularly organics.

Figure 1 below shows how much of Torontonians garbage is actually made up of divertible material:

While the Green Bin program has existed in the city for more than a decade, there is a significant
opportunity to increase diversion (and achieve waste reduction) through initiatives that keep organics
out of landfills (food waste avoidance, source reduction etc.). This is particularly true of the city’s multi-
residential households, where participation rates in the green bin program are less than 20%, resulting in

the vast majority of organics being disposed of in the garbage.



Programs that educate and inform households about minimizing food waste and avoiding food
spoilage should be a critical element of the city’s promotion and education strategies for increasing
diversion. This must also be accompanied by ensuring that households have access to the appropriate
resources and infrastructure to ensure participation in the city’s organics program. One of the foremost
challenges associated with organics diversion, particularly in multi residential buildings, is a lack of
available space for an organics bin. This issue is exacerbated by the fact that many households do not
want to store organics waste for an extended period indoors, as there are issues surrounding smell and
sanitation. It is integral that the city match the waste generation needs of households with the most
appropriate collection mechanism — as an example, organic carts are really only appropriate for single
family households who have access to curbside organics collection. By contrast, organics “totes” (small
bags or plastic receptacles that can be stored in the refrigerator or freezer) may be more appropriate for

multi-residential households where available space is at a premium.

In a study conducted by York University and Clorox in 2019, educating both consumers and
retailers about how packaging choices affect food waste has the potential to play a significant role in
helping drive organics diversion. Depending on the packaging materials being used, there is an
opportunity to increase shelf life, both at the store and in the home, allow for discretionary consumption
(the ability to use what you want and then re-seal a package), and provide long term storage for semi-
perishable food items. A recommendation of the study was that retailers and municipalities work
collaboratively to develop a “food waste avoidance” campaign, so that consumers can make informed
choices about how packaging affects food waste, and where to put that packaging at end of life (often

time, the packaging that helps avoid food spoilage are made of materials that are difficult to recycle).

The City of Guelph has engaged in multiple promotion and education initiatives (working with
both retailers and the University of Guelph) to help residents better understand the environmental and
economic impact of food waste. Results from waste audits conducted both prior and after the education
and awareness campaign showed a significant reduction in avoidable food waste generated by
households. The ability for households to “quantify” what food waste was costing them in terms of their
grocery bill was a significant deterrent to both bulk purchasing (buying more than the household or
individual needs) and avoidable food waste. Helping households conceptualize how much food waste
they generate, and what that costs them (in both environmental and economic terms), is critical in

helping encourage diversion behavior.



It should be noted that while the City of Toronto has already signaled their intention to make
organics a top priority moving forward, investing significantly in developing organics processing
infrastructure and expanding program access, these efforts are both resource and time intensive. While
the organics stream is likely (and should be) where future diversion is likely to come from in Toronto, it is
time for the city to think beyond the Blue and Green Box, and examine how to achieve incremental

diversion through non-conventional waste streams
2.3 Textiles and Furniture — A Missed Opportunity

2.31 Textile Waste

At present, there are no legislative mandate for municipalities to manage textile waste. As a
result, most municipalities across both Ontario and Canada do not include textiles as part of their

diversion programs, largely due to a lack of both collection and processing infrastructure.

Textile waste is estimated to make up between 5-10% of the Toronto’s overall waste stream, with more
than 1 billion pounds of textile waste going to Ontario landfill sites every year. This represents a
significant missed opportunity for the City, as diverting textiles (particularly through reuse) results in
more carbon diverted (per tonne) than all other Blue Box materials with the exception of Aluminum. In
addition to the potential carbon benefits, the cost of collecting and managing used textiles can be

minimized (or avoided all together), should the City choose to work with third party textile collectors.
2.311 Collaborative Relationships with Third Party Collectors

Traditionally, the role of collecting and managing residential waste has fallen on the City (or
contracted out by the city). For Blue Box, Green Bin and Orange Drop (MHSW) programs, the City of
Toronto is responsible for both program development and delivery, and the costs associated with
providing these services can be quite significant (and ultimately, it's Torontonians that pay that bill either
through increased property/utility rate taxes or increases in the cost of consumer goods for which

stewardship fees are attached).

While textile collection is technically designated as a Blue Box material under the 2002 Waste
Diversion Act, no municipality in Canada accepts or collects textiles as part of their residential waste

diversion programs (*programs serviced by the municipality). This is largely due to the lack of processing



infrastructure for textiles and the fact that the used textiles are not generated with reqular or predictable
frequency by households (it would be difficult for municipalities to develop a collection service schedule,

as textiles are durable goods).

However, textiles, unlike most other waste streams, are a high value commodity, with numerous
organizations from across the for profit/not for profit sector collecting used textiles. Despite the absence
of a legislative mandate, service providers compete to collect textiles due to the potential financial
incentive. Given that non municipal actors are willing to manage end of life textiles, what role can
municipalities play in facilitating this collection in a way that maximizes both environmental and

economic outcomes?

The answer lies in who the municipality chooses to partner with - unlike other waste streams,
convenience is not the most significant predictor of household participation in textile diversion. This
finding is atypical to any other waste stream (such as WEEE, or PP&P), as households have a “value
attachment” associated with their used clothing. As such, households indicate a very strong preference
for ensuring that their donations go to a cause they personally identify with (charitable, social,
environmental etc.). In studies conducted by York University in both 2016 and 2019, households
expressed significant concerns regarding the “outcome” of their donation — are their used textiles going
to be used to support a social or environmental cause, or are they being dumped in developing economies
in Africa, Central America and Asia? York’s study found that the primary impediment to household
participation results from uncertainty surrounding the “outcome” of their donation. This uncertainty is
largely attributed to the presence of charity masqueraders (for profit textile collectors), who deceptively
brand themselves in a way to suggest that they are a charity. Many of these organizations lack
transparency with respect to the destination of the material, or what is being done with the proceeds
from the donation. This confusion, coupled with several news stories in recent years discussing textile
dumping in developing economies is sufficient to deter households from participating in diversion
activity. Stated alternatively, households would rather throw their textiles in the garbage, than donate

their items to duplicitous textile collectors.

To specifically address this uncertainty, the city of Toronto should designate preferred textile
collectors within the community (using municipal branding on bins, or some other form of official
recognition). This branding/recognition clearly communicates to residents that “approved collectors” are

adhering to best practices in funding transparency, accessibility and service standards. The intent of this
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municipal vetting process is to reduce consumer uncertainty regarding both the collector of the material,
and the destination of the donation. Municipalities are able to ensure that textiles are diverted from
landfill without incurring additional costs, households are assured that their donations are being
managed in a responsible way, and charities/not for profits are able to use funds to further advance their
social mandates. This approach has been demonstrably effective in more than 100 communities across
Canada, with the City of Markham in particular championing the municipally branded approach, Over

the past 18 months, the City of Markham has kept more than 5 million kilograms of used textiles out of

landfills.
2.312 Environmental Benefits of Textile Diversion

Given the sheer quantity of textiles that are ending up in landfills, increasing diversion rates will
have significant environmental benefits. The environmental impact from diverting 10,000T of textiles are

shown in figure 2below:

Diverting 10,000 tonnes of textiles (through re-use) abates more than 223 ooo metric tonnes of carbon
and 37 ooo Kilo Litres of water. That carbon reduction is the equivalent of removing 48,586 cars from the

road or planting 10,265,290 mature trees.

Keep in mind that there is an estimated 80,000T of used textiles available for collection each year
in the city of Toronto —diverting even a fraction of this material will help the city achieve carbon reduction

and diversion goals.
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2.313 Economic Benefits of Textile Diversion

The economic impacts of designating preferred collectors transfers all end of life management
costs onto the service provider. Municipalities and retailers do not bare any direct costs —in fact, for every
tonne diverted, municipalities save money through avoided landfilling and processing costs. The value
of textiles as a commodity results in a self-sustaining collection infrastructure that negates the need for
cost recovery schemes such as extended producer responsibility (EPR). This helps minimize the
administrative burden of developing an EPR program and allows for an approach that can be readily

replicated in jurisdictions across Canada.

At present, the municipally branded approach described above has been implemented in more
than 100 communities in 7 provinces across Canada. The Region of Peel, York Region, City of Ottawa,
Municipal Waste Association, Partners in Project Green, Recycling Council of British Columbia and the
province of Manitoba are just a select few of the municipalities/organizations that have either adopted

(or advocate for) a municipal branded textile diversion program.

2.314 Social Benefits of Textile Diversion

While numerous textile collectors are presently operating in the space —the social impact of used
textile collection is unique to an approach that designates charitable/non-profit as a preferred collector.
Organizations such as Diabetes Canada, Salvation Army etc. utilize the proceeds of textile collection to

develop and deliver programs that promote health and well-being for Ontarians.

As an example, in 2019, Diabetes Canada generated more than 10 million dollars from used
textile collection, with 100% of those proceeds going into diabetes research and other support programs.
At present, there are more than go municipalities across Canada participating in the municipal/charitable
textile collection model. Since 2016, this collaborative partnership between municipalities and charitable
actors has diverted more than 200,000T of textiles across Canada (diversion that did not take place in the
City of Toronto, as city staff were reticent to implement a model that designated a preferred collector,

citing competition concerns).

Of note, priorto COVID, the city of Toronto was engaged in conversations with Diabetes Canada,

Salvation Army and other charitable textile collectors to develop a municipally supported program. It is
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unclear as to what the current status of this partnership is due to the service disruption resulting from the

pandemic.

2.32 Furniture Diversion

Much like textiles, there is no prescriptive legislation for how furniture waste should be managed.
In most instances, households bear the physical and financial responsibility for transporting furniture

waste to landfills, and will often rely on “junk” collectors to provide this service.

While furniture waste generation is highly variable (depending on locality, season etc.), a review
of Toronto waste audits suggests that furniture and durable goods makes up approximately 5% of the

overall waste stream, representing approximately 45,000 tonnes of material annually for the city.

However, unlike textiles, end of life furniture does not have a value (or at the very least, it is highly
dependent on the item, and site/situation specific factors). As such, collectors have to be financially
incented, with the generator (in most cases the household) paying to have items removed and sent to

landfill.

Municipalities have traditionally played a limited role in managing these items, but what role can a
municipality play in not only supporting keeping these items out of landfills, but maximizing social and

environmental outcomes as well?

2.321 Charitable Initiatives — The Furniture Bank Case Study

Furniture Bank is a Toronto based charity and social enterprise that helps marginalized and at-
risk families furnish their homes. Furniture bank accepts gently used furniture and other household
items, distributing them to families in need. This initiative helps divert more than 1500 tonnes of material
from Toronto landfills annually, but perhaps more importantly, serves more than 10,000 local clients in

need on an annual basis.

In strictly economic terms, the City of Toronto benefits through avoided landfill tipping fee costs
(as well as collection costs for large, bulky items), while the province benefits through the provision of a

social service to marginalized communities (without incurring a direct cost).
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Since 2010, furniture bank has diverted almost 10,000T of furniture/household wares from
landfills, which has had an enormous environmental impact for Ontario (shown in figure 2), Note: Cars
removed from road and mature trees saved are an alternative way to express carbon savings — i.e.

Abating 33, 185 metric tonnes of carbon is the equivalent of removing 7214.13 cars from the road.

33,185.000 T/CO2E abated 1,524,177.40 Trees Planted

11,900.00 kl water saved 7,214.13 Cars Removed

Given that the vast majority of furniture waste (as noted earlier, in excess of 40,000T for the City
of Toronto) is ending up in our landfills, there is an enormous opportunity not only to increase diversion
rates, but achieve a truly sustainable outcome. Historically, the obstacle to diverting furniture has been
the cost of collection (normally it is the generator who is required to pay for pick up service) and the fees

associated with disposal)

Leveraging organizations such as Furniture Bank (to serve as a used furniture collector) provides
a rare opportunity to address all three pillars of a sustainable waste management program. We are able
to increase diversion from landfills (environment), while transferring costs away from local government

(economic) and simultaneously support social impact initiatives (social).

As noted earlier, research suggests that Torontonians express a strong desire to support social
initiatives and charities through waste donations (used textiles, furniture etc.). In a two-year study
conducted by York University, households were more than twice as likely to donate their used materials

to a designated charitable collector.
2.33 Meeting diversion goals, but with a purpose

Waste management (at least in a Canadian context) has historically not been seen through the

lens of social sustainability. It is largely seen as a service provided by municipalities, to help keep material
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out of landfills and promote circularity. However, as we look to increase diversion rates in the City of
Toronto, we have to ask ourselves two questions: 1) Where will the next diverted tonne come from? 2)
What do | want to achieve by diverting more material? 3) Why do we generate so much waste in the first

place?

As noted earlier, conventional means and mediums of diversion (i.e. Blue Box) have been
exhausted —the next diverted tonne is not likely to come from newsprint or cardboard, but from organics,

textiles and furniture.

In addition to finding new opportunities to divert material, what is the city trying to achieve
by doing so? Is it good enough just to keep material out of landfills, or should we seek to identify ways to

maximize economic and social outcomes as well?

The City of Toronto can be a first mover in this space, identifying new and innovative ways not
only to drive diversion, but improve the lives of Torontonians. Historically, municipalities across Canada
have looked to the City to set the tone and establish a precedent with respect to waste management
policy and programming. With this in mind, Toronto has a unique opportunity to show the world what
can be accomplished when you choose to divert with a purpose — linking environmental goals with

broader sustainability objectives that improve the lives of the City’s residents.

Chapter 3: Increasing the effectiveness of Recycling Promotion and
Education (P&E)

3.1 What is Recycling Promotion and Education?

An integral component for the proper functioning of a municipal waste management system is
ensuring public approval and participation. The efficacy of the system will largely be determined by a
households ability to properly recognize divertible material, what to do with recyclables separated from

the waste stream, and the importance of diversion activity as a whole (McDonald and Ball, 1988, Evison,

1988, Evison and Read, 2001). A popular tool employed by municipalities in raising levels of household

awareness and participation in diversion initiatives is the use of promotion and education (P&E)
campaigns.
Promotion and education initiatives are designed to raise levels of consumer awareness

regarding municipal waste management programs. While P&E campaigns vary depending on the
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intended message and the target audience involved, there is a consensus that communications should
clearly specify: (1) why consumers should recycle, including the environmental, economic and
community benefits, and (2) how consumers should recycle, including all of the relevant details (what,
where, and how) of the program (McKenzie-Mohr, 1995).

Research by Callan and Thomas (2006) and Sidique et al. (2009) have shown that areas which
invest directly in P&E programs achieve higher levels of waste diversion than those who fail to make such
provisions. Given the assumed effectiveness of P&E in promoting diversion, the province of Ontario has
characterized P&E investments as a diversion best practice, with municipalities receiving $1 per
household for all P&E related expenses (Stewardship Ontario, 2007). Many municipalities, including the
city of Toronto, go over and above this $1 provision, spending in excess of $5 million dollars on waste
related promotion and education expenses in the past three years. Both the province and the City of
Toronto have identified promotion and education initiatives as being one of the key drivers of helping

the city reach its 70% diversion target by the year 2030.

Table 1 below summarizes the types of P&E initiatives that can be used by municipalities.

Type Purpose

Raise levels of consumer recycling awareness. Could be used in very general

Leaflets, pamphlets and

terms (i.e. promoting the importance of recycling, or be tailored to the specific

flyers
characteristics of a given community) !

Raise levels of consumer recycling awareness. Could be used in very general !

Radio, web and television

terms (i.e. promoting the importance of recycling, or be tailored to the specific

advertisements
characteristics of a given community)

Door to door campaigns  Informs consumers about recycling initiatives at a local level

Product labeling Indicates the recyclability of a particular product

Informs consumers about what materials belong/do not belong in recycling bins.

Bin advertisements
Generally used in public spaces (i.e. parks, malls etc.)

To date, the majority of the research in this area suggests that investments in P&E are effective
in encouraging household participation in diversion. Read's study of household recycling in Chelsea,

England, found that conventional approaches to P&E (i.e. leaflets, advertisements etc.) were successful
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in fostering enduring changes in consumer awareness Read (1998). Further to this finding, Read

(1999a) observed that door to door P&E campaigns increased total waste diversion by 23% relative to

baseline measurements. Building on Read's work, Jurczak et al. (2006) observed that P&E campaigns

adopted in Jaslo, Poland resulted in both an increase in the total tons of material recovered from
households, as well as a broader range of materials recycled. With respect to these findings, researchers
found that the effectiveness of P&E campaigns is largely rooted in its ability to act as both an internal and
external facilitator of diversion behavior. However, as noted by Read (1999a), P&E initiatives are
successful in changing “one time public behaviors” (i.e. changing attitudes about recycling (from
negative to positive), consumer purchasing habits etc.). As such, P&E initiatives are most effective when
levels of recycling awareness are low, generally when a recycling program has been newly implemented.
However, are P&E campaigns likely to be as effective in jurisdictions with mature recycling systems, such
as Toronto?
To better understand this question, let’s consider some of the strategies presently employed by
the City.
Promotion and education initiatives can be broken down into the following sub categories to better
differentiate project characteristics and types.
These include:
e Program Wide Promotion and Education: Projects that use promotion and education to increase
household awareness regarding programmatic changes being proposed/implemented by the
City
e Material Specific Promotion and Education: Projects that attempt to promote the recovery of
specific materials in the residential Blue Box, Green Bin, MHSW and WEEE programs
e Public Space Promotion and Education: Projects who emphasize promoting recycling in public
spaces (parks, arenas, events, trails etc.)
e Multi Residential Promotion and Education: These projects refer to initiatives that specifically

focus on promoting recycling in Toronto’s multi-residential buildings (also discussed in Chapter

4)

3.2: Qualifier/Caveats to the analysis
Evaluating the efficacy of promotion and education strategies is challenging, as it is often difficult

to isolate the causal relationship between the initiative and the observed outcome, i.e. did project X

achieve result Y.
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Furtherto that point, P&E initiatives are often delivered in conjunction with the rollout of another

initiative or programmatic change, i.e. (promotion and education for the City of Toronto’s Curbside Cart
Program). This further obscures what relationship may exist between P&E, diversion and costs, as there
is a collinearity between initiatives (i.e., did the carts cause the greatest change in diversion, or P&E? How
do the presence of carts affect the effectiveness of other non-cart P&E?).
Lastly, there is an inter-temporal dimension to P&E initiatives. Behavioral change can be separated into
two time periods short term (transient) change, or long term habitual change. A P&E campaign may
result in an initial uptake in recycling behavior, but these results may not sustained over time.
Alternatively, the effectiveness of a campaign may not be realized until a future time period, as the
observed change in behavior takes time before it takes hold.

With these caveats out of the way, there are certainly a number of general observation based on
areview of broader literature and experiences from other jurisdictions that can be made. Caution should

always be exercised by the reader when making declarative statements based on this analysis.

3.3 Program Wide P&E Initiatives

Based on data gleaned from the broader literature and municipal experiences to date, a P&E
campaign exhibits its greatest impact in areas who are either expanding their program, or are undergoing
significant programmatic changes. As an example, promotion and education initiatives that accompany
the introduction of new materials, rollout of new bins, new depot sites etc. often result in increased
diversion rates. This is particularly true in smaller communities, where promotion and education is seen
as an effective complimentary tool during a program’s onset — it helps these developing (within the
context of diversion) areas reach a new baseline level of performance (around 40-50% diversion rate)
relatively rapidly. However, incremental increases in performance beyond a certain level (e.g. to go from
50% diversion to 60% diversion rate) can become challenging, necessitating that multi-pronged, multi

medium promotion and education strategies be developed.

Due to the relative maturity of their waste management systems, municipalities in the Greater
Toronto Area (i.e. City of Toronto, York Region, Peel Region and Halton) all implement comprehensive
P&E campaigns that utilize a number of both traditional and unconventional mediums as a means to
drive incremental diversion (i.e. social media, online tools, downloadable apps for consumers, RFID tags,
targeted advertisements in newspapers/mailers/billboards, as well as radio and television ads). While a
review of historical diversion performance for these communities does suggest that these initiatives have

been successful in promoting desired behavior, there is also evidence that it fails to adequately engage
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or increase household participation among first generation Canadians and non-native English speakers.
Many of the aforementioned strategies are premised on the intended audience having a basic level of
technical and language proficiency, as well as having access to the internet and a smartphone. As noted
in section 3.7, despite the city’s continued efforts to engage minority groups, there is a perception among
these households that these efforts are inadequate and do not contain (or does not clearly communicate)
the information necessary to make informed waste management decisions (Lakhan, 2016).

Toronto in particular faces unique demographic and infrastructural challenges that makes
developing effective promotion and education programs difficult. More than 50% of all households in the
city are multi-residential, with a significant percentage of those households being comprised of first
generation Canadians. As noted by Lakhan (2015, 2016) many first generation immigrants have never
participated in municipal recycling/diversion programs in their country of origin — as a result, P&E
materials that are premised on an appeal to environmental altruism (“It's good for the environment”, It
promotes sustainability”) fail to resonate with these groups as they do not readily identify the connection
between recycling/diversion and positive environmental outcomes.

In many ways, Toronto households can be loosely divided into two groups: second and third generation
Canadians who live in single family homes, and first generation Canadians who primarily live in multi-
residential buildings. Future increases in diversion are not going to come from the first group — Toronto
has done a tremendous job of convincing these people about the benefits of diversion and waste
reduction, and these same households have been the cornerstone of the city’s residential diversion
programs for the better part of three decades. However, first generation Canadians and Torontonians
who are new to the province need to be engaged in culturally relevant and accessible ways, as there is no

III

“one size fits all” approach to promotion and education. As a result, the City must work closely with
cultural, religious and community groups to identify the appropriate triggers/engagement strategies that
are most likely to result in the desired behavior among targeted groups.

Based on experiences observed by Ontario’s Continuous Improvement Fund and the wider body
of academic research in the area, conventional methods of P&E engagement are an effective tool for
going from point A to point B with respect to diversion performance (this is sometimes referred to as the
equilibrium point — most communities are likely to reach this level of performance with minimal
intervention). However, to encourage diversion beyond this point, particularly in the hopes of reaching
Toronto’s 70% diversion goal, will likely require significantly more time and resources to achieve.

Of note, it is critical that the City clearly communicate what exactly they want residents to do

with respect to desired diversion behavior, as general appeals to “divert more” can have unintended
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consequences with respect to waste stream contamination. As an example, Essex Windsor’s Solid Waste
Authority "We Can Recycle More” campaign resulted in residents throwing more of “everything” into the
Blue Bin, including numerous items that were not part of the printed paper and packaging stream (waste
auditors observed households putting toasters, garden tools, roofing tiles and paint cans in the Blue Bin).
This finding highlights the need to specifically tailor the message, as households may have difficulty

making a distinction between diversion programs for different streams of material.

3.4 Material Specific P&E

Material specific promotion and education initiatives are intended to increase the capture and
diversion of specific materials, i.e. aluminum cans, household hazardous waste etc. Material specific
initiatives often accompany more general promotion and education messaging, as it can be used to
address environmentally/economically problematic materials (plastic film, polystyrene), high value
materials (aluminum cans, clear PET water bottles) or materials with high rates of illegal dumping
(mattresses, durable goods etc.).

These initiatives tend to be collaborative projects between the City, packaging producers, waste
management operators, and organizations such as the Continuous Improvement Fund, who look to pilot
and test strategies to increase the recovery of materials that have been characterized as “problematic”.
The increased recovery of these materials potentially represents a significant opportunity to increase
diversion, as these materials are often recovered at a lower rate relative to other materials found within
existing residential waste streams.

Based on a review of available literature and reports published by municipalities and packaging
producers, material-specific promotion and education campaigns have historically resulted in a
measurable increase in diversion of targeted materials. Unlike generalized P&E campaigns, it is
somewhat easier to attribute increases in diversion to a particular initiative due to the specific nature of
the campaign. It is atypical for only one material to experience an increase in diversion rates unless that
increase was explained by a specific initiative.

There also appears to be some tertiary benefits to material specific P&E campaigns, in that a
“spill over” occurs with respect to other recyclable materials. As an example, increasing awareness of
plastics is also likely to increase the awareness of recycling in general, indirectly encouraging households
to recycle more of everything.

What is less clear is whether the results from material-specific initiatives could be sustained over

time, and as a tangent to that, what the “opportunity cost of investment” is. By definition, spending
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resources to target a specific material reduces the amount available for other diversion initiatives. Does
spending $50000 on increasing the recovery of PET thermoforms make sense, when that material
comprises such a small share of the city’s recycling program and is costly to manage? Would that money
be better utilized elsewhere, i.e. investments in multi-res recycling infrastructure?

It is the recommendation of this study that investments made by the City in material-specific
P&E be made when a material is one or more of the following a) generated in sufficient quantities by
households b) can be managed economically within the existing waste management system (i.e.
aluminum) c) poses a risk to human or environmental health if not managed appropriately through
official channels (oil filters, paint cans, aerosols and solvents) and d) suffers from high rates of illegal
dumping (mattresses, furniture, white goods, home renovation waste, automobile maintenance waste

etc.).

3.5 Public Space P&E (also discussed in Chapter &)
Promotion and education that encourages diversion/recycling behavior in public spaces is of

particular importance to the city of Toronto, both with respect to the maintenance and beautification of
public spaces, but also as a means to reduce or eliminate vectors of plastic/paper contamination in natural
systems. The province of Ontario has also highlighted “litter” as being a priority environmental issue and
has identified a lack of adequate waste collection infrastructure in public spaces as being a key driver of
the litter problem.

In a review of studies examining public space recycling in other jurisdictions, evaluating the
efficacy of public space recycling initiatives is often an inexact process — seasonality, special events,
construction etc. can all adversely impact public space utilization, and subsequently, the quantities of
waste being generated and recovered.

During waste audits, it is difficult, if not impossible to control for the multitude of variables that
could potentially explain variations in diversion and contamination levels. Public space P&E, particularly
through signage, seems to yield improved recycling results. However, these successes are contingent on
the types of bin being used and density of bins in a given area. Optimal placement of bins (to ensure they
are situated in areas of maximal foot traffic), cleanliness of bins and accessibility are critical pre-requisites
to a successful public space P&E campaign.

While chapter 5 will provide a more comprehensive overview of P&E in public spaces,
recommendations for promotion and education in public spaces is that it needs to be clear and easy to
understand, and that high quality pictures are more effective than text. The City should also strive to

ensure that there are comparable levels of service, signage, rules and collection infrastructure across all
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public spaces. A significant driver of littering/illegal dumping in public spaces is confusion and lack of
awareness regarding what is permissible and what is not. Ensuring a uniform and consistent level of
service and engagement across public spaces in the city has been shown to discourage illegal
dumping/littering and reinforce expectations for the public regarding permissible and non-permissible

disposal behavior.

3.6 Is there a particular form of P&E that works better than others?
In a comprehensive review of both existing P&E initiatives undertaken by the city, as well as

overlaying these findings with what can be gleaned from the broader research in this area, is it possible
to “rank” P&E strategies? (l.e. are newspaper ads better than online resources etc.?). The short answer
to this is that it depends on site and situation specific factors.

Broadly speaking, direct engagement strategies (face to face interactions, community events etc.) yield
the greatest immediate change in recycling behavior. However, these types of initiatives can only be
implemented on a small scale, and are often resource and time intensive. Conversely, P&E
advertisements communicated in local newspapers (a popular strategy employed in Ontario given the
compulsory “in kind” contribution by newspaper stewards), is the least effective. However, given that
municipalities to dot incur any direct costs, and newspapers extremely low cost and broad outreach,
opting for newspaper campaigns is an easy fall back for municipalities who want to do “something”. The
most important take away from this review of P&E projects (and existing research) is that the City needs
to understand their audience, and recognize what works in one area or housing type cannot be readily

transposed without adjusting for site and situation specific factors.

3.7 Findings from the Academic Literature

While online web resources have been highlighted as a potentially effective promotion and
education strategy for municipalities, Lakhan’s study on examining the effectiveness of various P&E
mediums on first generation ethnic minorities provides additional insights. Websites are predicated on a
basic level of computer literacy and English proficiency. However, a significant percentage of the GTA is
comprised of households who are non-native English speakers, or have lower (relative) levels of

computer literacy. The following is an excerpt taken from Lakhan’s study

"How easy was it for you to find the city’s web site on waste management and
recycling?”

This question had to be revised several times during pre-testing, as there was initially
some confusion regarding what constitutes “easy” or “difficult” (the original phrasing
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of the question asked participants to comment on whether it was difficult to find the
waste management web page). Other alternatives that had been tested include “did
it take you a long time to find the web page?” — The inherently subjective assessment
of difficulty and time made it difficult for pre-test participants to accurately answer
the question. Also, pre-test participants expressed concerns over being judged if they
answered that it was difficult for them to find the web page (tacitly implying that they
were not technologically savvy). For this reason, the term “easy” was used (in lieu of
difficult or time consuming), as it was a value positive statement. Though this did not
overcome the issue of subjectivity, pre-test participants viewed this statement more
favorably relative to alternative phrasing.

48 of 77 focus group participants expressed difficulty in navigating to and within
municipal waste websites (commonly coded phrases included “It's hard to find the
information I'm looking for”). This result was consistent with the timed observations
recorded by facilitators. The mean time for survey participants to navigate from the
municipal home page to the waste management resource page was 4.4 minutes. In
26 instances, focus group participants were unable to successfully locate one or more
of the waste management resource pages.

The second most frequently coded response for this question was that the
municipality’s web pages were often translated incorrectly (coded 33 times), making
it difficult to locate the appropriate waste related resource. While the Google
translate feature was available on each of the municipal web sites, the translation was
often inaccurate (mistranslated words and phrases, grammar etc.). 24 study
participants indicated that this was actually insulting to them - anecdotes recorded
during the sessions include “If you're not going to do it properly, don't bother doing it
at all” and “It shows how much they (the municipality) care about us”. The notion of
“us” and “them” was a recurring theme during the focus group sessions. There was a
sentiment that municipalities catered to “white” households and ignored (or placed
less emphasis on) the needs of ethnic minorities.

"Does the information presented in this advertisement raise your awareness about
your municipalities recycling program?”

Focus group participants indicated that online resources were more informative
relative to other mediums of P&E, and as a result, significantly increased recycling
awareness (coded 45 times). Participants indicated that the accompanying visual
examples on the website (e.g., pictures of various types of packaging, examples of
how to properly wash jars and bottles before putting it in the Blue Box etc.) were
useful in helping increase recycling awareness (the how and where to recycle).
However, 16 respondents indicated that online resources did not increase recycling
awareness in any meaningful way. Anecdotes noted during the sessions indicate that
a language barrier was the primary impediment to increasing awareness among
participants who responded “No” to this question. As noted previously, while the
Google translate feature was available on the website, mistranslations resulted in
confusion among some focus group participants. Municipalities also have a
propensity to use sector specific terms in P&E messaging, i.e. describing juice boxes
as Tetrapacks or Aseptic Cartons, or laundry detergent as high density polyethylene
etc. These terms often confused study participants, which is perhaps why visual
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examples proved so successful in raising awareness. A person may not know what a
spiral wound container is, but they recognize the product when shown a picture of it.

“Are you more likely to recycle because of the information contained in the sample
advertisement?”

Perhaps the most interesting finding from this part of the focus group sessions is that
despite increased recycling awareness, 64 of the 77 study participants said that they
would not recycle more as a result of online P&E resources. Once again, the majority
of respondents said that they were already recycling, and did not necessarily see the
purpose of P&E initiatives. Coded responses from the focus group sessions include "I
am already recycling” (coded 59 times), “I'm not going to spend more time than |
already am” (coded 43 times) and "“It's all just going to end up in the dump anyways”
(coded 27 times). The last comment was of particular interest, in that there was a
perception among focus group participants that the city was not actually recycling
the material that they collected. A number of respondents were under the impression
that the municipality charged residents for recyclables collection (as a tax grab), but
secretly sent the material to landfills. In 7 instances, respondents thought that
recyclables was being shipped overseas to developing countries. Once again,
facilitators were instructed not to correct these misconceptions. One respondent
indicated that “back home, | would see big shipments of garbage come from other
countries and be dumped in open pits”. This practice is expressly forbidden in Ontario,
as municipal household waste cannot be shipped outside of the province. Why study
participants feel this way, and whether these reflect the attitudes and opinions for
ethnic minorities as a whole remains a curiosity and a topic worthy of additional
investigation.

The above passage illustrates that online P&E have some successes in increasing recycling
awareness among ethnic minorities, but are not effective in inducing behavioral change. These findings
suggest that large urban municipalities have additional considerations when designing web based
resources that extend beyond the “what, when, where and why” of recycling. These municipalities are
charged with finding ways to effectively engage a diverse population base, and overcoming numerous
misconceptions surrounding municipal recycling practices.

With the aforementioned in mind, depending on locality, online recycling promotion and
education can be seen as an “easy win” that is fairly low cost, or a significant challenge that requires
careful planning and consideration.

There may even be merit in having municipalities explore alternative means of P&E engagement
and delivery, as current research has shown very promising results when municipalities partner with
community organizations to delivery joint recycling P&E campaigns. The municipality is tasked with
constructing the “ingredients” list with respect to the “what, when, where and why” of recycling, while

the community organization creates the customized recipe to reach their membership.
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As per Lakhan'’s study on alternative P&E mediums:

Using data collected from 12 religious institutions in 3 provincial communities, a
promotion and education program was developed to: 1) Increase awareness about
existing waste management programs in the region 2) Describe what materials should
be recycled 3) Highlight the importance of recycling (to the individual, to the community
and to the environment and 4) Make a direct appeal asking households to participate in
their region’s recycling programs. Post implementation of the P&E campaign,
respondents indicated a statistically significant increase in positive attitudes towards
recycling, moral norms, levels of perceived behavioral control and awareness of
recycling consequences. Perceived behavioral control, situational factors, attitudes
and moral norms were found to be the most significant predictors of recycling
intention. Community leaders were demonstrably more successful in affecting positive
change in stated recycling behavior among minorities relative to the municipality.

3.8 Key Findings

Based on our review, the following “general” observations can be made:

Promotion and education advertising the what, when, where and why of the program is an
effective initial strategy for municipalities who have recently implemented their diversion
program, or have undergone substantive programmatic changes

P&E is a central element of virtually every municipal waste management plan, however, different
municipalities have different needs and challenges, necessitating that programs be tailored to
meet local conditions and characteristics

Promotion and education should be seen as a complimentary effort that accompanies
investments in infrastructure and convenience

Promotion and education should be delivered using multiple mediums (print, online, billboards)
to engage the greatest number of households

Promotion and education messaging should be clear and prescriptive with regards to what they
want/expect households to do

While there is a significant body of literature (both from city reports and the academic discourse)
supporting the efficacy of P&E, surprisingly little is understood about how to promote recycling
among “new recyclers” such as immigrants

Multi-residential promotion and education continues to be a significant challenge for
municipalities, particularly those in large urban areas.

Chapter 4: Strategies to Improve Multi Residential Diversion in the City
of Toronto

Diversion rates in the City of Toronto have largely stalled in the past five years, and in fact, are

trending downwards for the first time since the introduction of the Waste Diversion Act in 2002. What
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makes this issue particularly salient is that the city has specified a 70% diversion target by the year 2030,
an ambitious goal to accompany broader environmental and sustainability objectives for Toronto. While
this declaration has largely been heralded as a “step in the right direction towards a more sustainable
Toronto” and applauded by both municipal officials and the general public, the city faces several
infrastructural and demographic obstacles to achieving this goal. At this juncture, the City of Toronto is
struggling with the concept of “incremental diversion”—how do they go after the material (and
households) that are not currently being diverted or participating in residential recycling programs.

This problem has been particularly acute in multi residential buildings, which recycle at approximately
1/6th the rate of single family households. There are currently a total of 1.25 million multi residential
households in Ontario, which represents approximately 25% of all households in the province. Multi-
residential households tend be situated in higher density urban areas, with 85% of all multi-residential
buildings located in the largest four municipalities in the province (Toronto, York Region, Ottawa and
Peel Region). While no official mechanism is in place for buildings to report quantities of waste generated
and recovered, using waste audit data collected over the past 10 years, Stewardship Ontario estimates
that multi residential buildings generate approximately 205,000t of recyclables per year (Stewardship
Ontario, 2009) (where waste audit data is an analysis of what comprises the residential waste stream
using samples taken throughout the province). However, there exist numerous barriers to managing
waste in multi residential buildings, namely, a lack of access and convenience for residents. Given that
most multi residential buildings require households to collect and bring recyclables to the building's
basement (where facility recycling carts are located), reports from building managers suggest that a
significant percentage of recyclables end up in the waste stream (CIF, 2010). This necessitates that
initiatives be undertaken to increase multi-residential recycling participation (through improved access
to recycling services, increased promotion and education campaigns etc.).

Specifically targeting multi residential buildings for increased recovery of recyclables is a topic of
increasing importance for Toronto. Multi-residential recycling represents a significant opportunity for
increased diversion in the city. If the multi-residential sector managed to increase overall recycling rates
to 60% (approximately the provincial to average), overall diversion would increase by more than 40,000
Tonnes—most of which would be comprised of readily recyclable material such as corrugated cardboard
and boxboard. The next tonne of recycled material is unlikely to come from single family households in
the suburbs—participation rates for those areas already exceed 95%. Future increases in Toronto’s
diversion rate will need to be driven by the multi-residential and industrial, commercial and institutional

sectors.
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4.1 State of Multi-Residential Diversion in Toronto
As of 2018, the City of Toronto provided waste management services to an estimated 453,000

multi-family units in 25 wards across the region. Overall quantities of printed paper and packaging waste
generated for multi residential buildings have been estimated to be in excess of 80,000T, while more than
120,000T of organic waste is generated annually. Of this, it is estimated that less than 20% of all material
generated is diverted through the city’s Blue Box and Green Bin programs. This falls wells short of the
70% diversion target specified by the city, and is approximately 1/3rd the diversion performance achieved
by single family households in the region.

The city provides eligible multi residential buildings with 360 | front and side loading recycling
bins that are collected at designated biweekly intervals (through curbside services). Building managers
are expected to set out waste and recyclable containers in clear and accessible locations to allow
collection vehicles to readily access and load waste from the building (City of Toronto, 20153, City of
Toronto, 2015b). To further encourage recycling, multi residential buildings can request that individual
units be provided with “personal” in home recycling bins and bags (6—8 | mini containers for households
to temporary store recyclables).

In order to provide guidance on diversion in multi-family buildings, the city has formed a Multi-Family
Waste Diversion Working Group to explore ways of implementing multi residential waste diversion
initiatives. Given the heterogeneity of multi residential households in Toronto, both with respect to
infrastructure (chutes vs. waste rooms), demographics (community housing vs. elder care) and

ownership (rental vs. owned) initiatives intended to increase awareness are customized to suit the ????

4.2 Recommendations for improvement:
For the purposes of this report, we define multi residential projects as initiatives that improve the

performance of recycling programs in multi residential buildings, either through investments in improved
access, awareness, infrastructure or training.

The discussion surrounding multi residential projects (and sub project types) is separated into
three broad categories: Initiatives to improve awareness, initiatives to improve convenience, and
initiatives to improve capacity. A review of initiatives undertaken by jurisdictions across Ontario and
Canada has also been conducted to identify potential best practices than can be implemented by the City
of Toronto.

Initiatives to increase awareness: Increasing multi residential recycling awareness can largely be seen as

promotion and education efforts undertaken by the municipality to increase multi-res household
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awareness regarding the Blue Box program. However, awareness can also refer to training of building staff
and service providers to better understand the unique challenges facing multi residential buildings.

Initiatives to increase convenience: Increasing convenience of recycling activities in multi residential
buildings is done either through the provision of in home recycling bags/mini bins, floor level recycling
chutes, or improved access to recycling drop off points (ensuring that it is clean, safe and clearly labeled).
Initiatives to increase capacity: Increasing capacity of recycling in multi residential buildings includes the
purchase of larger drop off bins for buildings, increasing the frequency of recyclable collection by the
service operator, and ensuring that what is collected from the building (from households) can be readily

collected and managed by the city (reduced contamination etc.)

4.3: Qualifier/Caveats to the analysis
It is important to note that isolating a cause and effect relationship between a particular initiative

and an outcome poses numerous methodological challenges. Often times, it is difficult to quantify how
exactly a particular program/initiative directly affects diversion, as the causal relationship between action
and outcome (increased diversion) isn’t always clear. As an example, increasing capacity (through the
provision of larger recycling bins) may not have an immediate or direct affect on diversion rates, as
household diversion behavior is often the function of a multitude of factors.

Recognizing these limitations is important, as it helps provide some context to the results, and
opens the doors for additional inquiry. However, as noted before, sometimes “good enough” is all we

need. We caution to the reader with respect to interpreting the results and implying causal relationships.

4.4: Increasing Multi Residential Awareness
Increasing awareness in multi residential households, particularly using conventional promotion

and education strategies, have yielded positive results, but there remain significant opportunities for
improvement. Historical attempts to increase recycling awareness among mult-residential households in
the city have often relied on mediums and materials, such as:

e Distributing print materials directly to residents

e Distributing and displaying posters and multi-residential properties, and
e Applying labels to recycling containers

City staff ensure that these materials are distributed to residents (with a preference given to direct
engagement of households), and that signage is clearly displayed. However, as noted in the City of
Toronto’s Tower Renewal Feasibility study, awareness is only one component of the antecedents to

diversion behavior, with the report identifying that language barriers, transience, lack of ownership,
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inconvenience, material contamination, lack of financial incentives, lack of support by building
management and existing infrastructure all conspire to undermine the success of recycling in multi-
residential buildings. In essence, the barriers to participation (as well as the accompanying solutions), go
far beyond issues surrounding household attitudes and awareness. In a meta-analysis of the perceived
efficacy of promotion and education initiatives conducted by Lakhan (2015), it was found that the
strategies to increase awareness in multi-residential buildings were only effective when accompanied by
adequate access and capacity. Anecdotes from these studies also seem to suggest that the “bump” in
awareness resulting from P&E may not lead to sustained increases in diversion behavior over time. In
several instances, increases in diversion were temporary, and often returned to baseline upon the
cessation of the P&E campaign. Behavioral habituation was extremely difficult to achieve in multi-
residential buildings, although it was not readily apparent as to why this was the case. Some possible
reasons posited by study authors suggest that multi-residential buildings, particularly rentals, have much
higher turnover rates when compared to single family households (residents constantly changing). There
is also a distinct lack of normative pressures, as unlike single family homes serviced by curbside collection,
multi-residential tenants do not see (or are seen by) neighbors participating in source separation
programs. Habituation, particularly with respect to diversion, is encouraged when you are expected to
engage in the behavior at regularly schedueled times, and can be readily identified by others as either
“taking part” or choosing not to participate.

This ultimately begs the question as to what changes can be made to promotion and education
efforts to increase awareness in multi residential buildings? As noted in the City of Toronto tower study,
there is a need to effectively communicate promotion and education materials in multiple languages, and
in a way that is culturally relevant to the target audience. There is also an increasing body of literature
that suggests different ethnic groups have different behavioural triggers with respect to participation in
waste diversion programs. As such, an appeal to environmental conscience may not resonate with a
significant percentage of households in multi residential buildings (and minorities in general).

What does seem effective in increasing diversion awareness is direct “door to door” intervention
by municipal or building staff that personally communicates the specifics of the program. Retention of the
“What, where, when and why” of recycling is significantly higher when using direct engagement
strategies, but the drawback is the resource cost (expressed in both time and money) in employing this
method. Increasing awareness and training of building staff has also been shown to be critically important
in ensuring that recycling programs are actually supported for residents. There were numerous incidences

reported from the broader literature of building staff failing to distribute P&E materials, or not providing
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clean and accessible waste drop off areas. As noted in the Continuous Improvement Fund Multi
Residential Best Practices report, getting building staff to “buy in” to the importance of diversion programs
not only promotes diversion efforts among residents, but helps service providers performing pickups

(ensuring all bins/carts are accessible, in the right area, not overloaded etc.).

4.5 Multi Residential Accessibility (Convenience)
Convenience (or lack there-of) is often seen as the primary driver of diversion participation in

multi-residential buildings. Intuitively, this makes sense — given that residents are often required to bring
recyclables/organics down to a building basement (which may be unclean, unsafe or not clearly labeled),
there is an incentive to forgo participation and simply dispose of all materials in the waste stream. This
assumption has been supported by previous investigations in the literature, however convenience may
not be the only determinant of participation. As noted in the previous section, awareness (that the
program even exists) was seen as a primary behavioural antecedent, highlighting that promotion and
education efforts must be delivered in conjunction with initiatives designed to increase convenience. With
that being said, convenience (both with respect to households, building management and service
operators) is seen as an almost necessary pre-requisite to the success of any multi-residential diversion
program.

Based on a review of the broader literature, increasing convenience for households (through the
provision of in home recycling/organics bags/totes/bins, more accessible and organized drop off points
and cleanliness of drop off points), contribute materially to observed increases in diversion noted in
reports. A degree of caution needs to be taken when assuming this observed increase in diversion will
persist — improved accessibility is contingent on continued efforts on both the part of households and
building management to ensure that the desired behaviour continues. While households may initially be
amenable to using an in home bag during the initial phase of the study, they may grow tired of having to
find a separate storage space, or the time expended in doing so. Tangent to this, cleanliness and
organization of drop off points requires both households and building managers to work collaboratively
to ensure that accessibility is not impeded. The conditionality of this outcome highlights the necessity of
prioritizing accessibility as the most critical factor for success of multi residential recycling initiatives. It
requires not only ongoing participation of households with respect to source separation behaviour, but a
coordinated effort to ensure that the drop off and collection of recyclables is easy to do (something that

is not traditionally required of curbside single family households).
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Accessibility is also of equal importance to service providers, who often incur significant time costs
in the event that access to recycling bins and carts is impeded in some way. Assuming that collection is
provided by the municipality (or sub contracted), the additional time in collecting from multi residential

households resulting from impeded access can materially contribute to elevated collection costs.

4.6 Increased Capacity
Ensuring that there is sufficient capacity to accommodate recyclables is a fundamental

component of a successful multi residential recycling program. Many of the City’s existing investments in
multi-residential waste management are either specifically designed, or part of a larger initiative, to
expand the capacity and outreach of diversion services in multi residential buildings. Increasing capacity
(generally speaking) can take two forms: 1) Increasing capacity within the home, through the provision of
recycling bags or mini recycling bins or 2) Increasing capacity at the drop off point, to ensure that the bins
are large enough to accommodate for the recyclables generated during one pickup period. Unlike
investments in improved accessibility and awareness, an increase in capacity results in tangible, enduring
and measured increases in (assuming there was a previous constraint on capacity). In a study conducted
by Ontario’s Continuous Improvement Fund (2016), the purchase of additional recycling carts resulted in
a 5% increase in the average quantities of recyclables collected, with an increase in building recycling rates
ranging from 4% to 15%. While a comment was made earlier regarding the importance of accessibility in
ensuring a successful multi res recycling program, that is predicated on there being sufficient baseline
capacity in the building. However, adding capacity over and above what households generate is unlikely
to encourage recycling behaviour, but any purchase of bins/carts in buildings where either none or few
exist is likely to result in a significant increase in diversion.

The impact of adding in home capacity in multi residential dwellings is slightly less clear. Intuitively
(and also based on anecdotes gleaned from the broader literature), adding in home capacity allows a
convenient spot for households to put recyclables/waste until they are ready to take the bin/bag to the
designated drop off point. However, given that residents are being asked to store recyclables “in home”
requires space, and low levels of food contamination (while generally not a huge issue with packaging
waste, some food jars and tubs can pose spoilage issues if not properly cleaned). Households where space
is already a premium may be unable or unwilling to accommodate for in home storage of both recyclables
and garbage. The academic literature shows no real consensus on this issue — there is evidence to suggest
that while multi residential households would like the opportunity to recycle, their participation was a
function of finding an appropriate storage solution (is there a “sweet spot” for the size of bin/cart put in

multi-residential units?)
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4.7 Examples from other jurisdictions
A significant investment has been made in multi residential projects across Ontario and Canada,

with Ontario’s CIF in particular providing in excess of $20 million dollars to support and improve the
effectiveness of multi-residential waste management programs. One of the key outcomes of this initiative
was the development of a multi-residential best practices guide, which provides specific guidance to
municipalities to improve the efficiency and effectiveness of MR programs. The creation of MR Best
practices, which assist municipalities in the optimization of their program operations, has resulted in
significant improvements to access (in terms of buildings that receive coverage), accessibility, capacity,
and engagement. While it is sometimes difficult to provide generalized recommendations given the
differences in infrastructure, demography and even types of waste that are produced by the multi-

residential sector, some general best practices include:

e Ensuring that there is sufficient capacity to accommodate for the generation of building

recyclables is a mandatory first step in implementing a multi-residential recycling program.

e Convenience is a significant predictor of behaviour (measured in terms of accessibility), but it

should not be seen as the only determinant of recycling participation

e Promotional and educational materials should be seen as a complimentary tool that accompanies

adequate capacity and access

e Promotion and education materials should be translated when possible. Additional research is
recommended in terms of how best to engage ethnic minorities living in multi residential

buildings.

e Municipalities should work closely with building managers to ensure that recycling programs are
promoted. “Buy in” from building management was seen as a significant predictor of MR program

success.

e Areas where recyclables are dropped off by households should be kept clean, safe, well lit, and

accessible (both to households and collectors)

Monitoring was also seen as a key feature of multi residential best practices — the ability for a
municipality to assess and track building performance is integral in ensuring the long term success of MR

recycling programs.
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4.8 Closing Comments

Of note, there is often an inter-temporal dimension to projects intended to improve diversion in
multi-residential buildings. An investment in period one may not result in the desired outcome until years
later. Affecting changes in behavior takes time, and even longer before any meaningful changes are
noticed. As noted throughout the multi-residential “best practice” reports, municipalities are putting in
the pieces to ensure a successful program once (or if) changes come into effect. Investments in capacity
and convenience are fundamental to the success of multi residential diversion programs. Investments in
these types of projects are almost nonnegotiable, as no amount of promotion and education will ever be
able to overcome constraints on capacity or impediments to convenience. The City of Toronto should be
encouraged to continue to place focus on these areas, as densification (expressed in the form of increased
development of multi-residential properties) is only likely to increase with time. What is obvious is that
doing nothing is not a viable option in the multi residential sector. Multi residential households represents
a significant opportunity for the City to improve diversion rates (given their performance relative to single
family households), but the exact recipe for success has yet to be found. Continuing to invest in these
projects, but allowing for an iterative process that allows the City of Toronto to adapt and respond to
issues unique to multi-residential buildings is going to be what allows for improved operational efficiency
and diversion performance. This further highlights the need to monitor programs such that the City can
be adaptive in how they respond to the challenges facing the MR sector. There are a confluence of factors
at play that can affect the success of multi residential recycling (many of which are beyond the control of
the City of Toronto). As an example, multi residential buildings that are classified as community or public
housing have infrastructural and safety issues that go well beyond issues with a buildings’ waste
management program. Encouraging diversion in these buildings will be an uphill battle in light of

exogenous factors surrounding decaying infrastructure and public safety.

Chapter 5: Increasing Diversion in Public Spaces — Waste Away from
Home

This chapter is devoted specifically to projects designed to support and develop public space
recycling initiatives. It is important to note that public space recycling is also addressed in Chapter 3 on
recycling promotion and education, however, those projects specifically focused on increasing

awareness of new program initiatives implemented by the City.
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Evaluating the efficacy of public space recycling initiatives is often an inexact process — seasonality,
special events, construction etc. can all adversely impact public space utilization, and subsequently, the
quantities of waste being generated and recovered.

There also appears to be a lack of consensus regarding what constitutes a public space (at least in the
academic literature). Broadly speaking, a public space is considered a space that is open and accessible
to the public. Road ways, public squares, parks, beaches, town squares etc. are generally considered to
be public spaces. To a lesser extent, municipally operated buildings which are open to the public (i.e.
libraries, recreational facilities) can also be considered public spaces. As a term and concept, public space
is largely fluid (i.e. social gathering places are sometimes construed as public spaces). There remains
considerable debate regarding what constitutes public space, the role it plays and how to design cities
and spaces to encourage common areas.

Further complicating issues surrounding recycling in public spaces, is that the quantities of waste
generated and diverted in these areas is something that remains poorly understood in both Toronto and
the province as a whole, as it generally falls outside the regulatory requirements of existing residential
waste management programs. While the responsibility for public space recycling largely rests with the
municipality (with some exceptions), there is little prescriptive guidance surrounding what types of waste
should be collected/diverted. Additionally, there is no official mechanism in place to monitor the number
of recycling, composting or waste collection bins in public spaces, which makes ensuring equitable access
to services difficult.

While many municipalities undertake initiatives to quantify and estimate public space waste

generation through audits (some of which are discussed in this section), it is difficult, if not impossible to
control for the multitude of variables that could potentially explain variations in diversion and
contamination levels.
Though a degree of caution should be exercised when implying causality, investments in public space
recycling projects had more concrete linkages between a particular initiative (i.e. bin twinning) and
outcome (increased diversion). As such, this section will be structured in a way that ordinally ranks
initiatives based on municipal experiences. This is done to provide insights as to where there are “easy
wins” for Toronto looking to improve diversion performance in public space areas.

5.1 The “Easy Wins”

5.11 Increase bin density and placement of public space bins

The initial impediment to public space recycling is simply a lack of opportunity for the public. In

the absence of having sufficient bins in a public commons area, people will either have to hold onto
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recyclable material until they get home (which rarely happens), or they are going to throw it in the
garbage (the most likely outcome)

Ease of access to recycling significantly influences diversion rates — convenience is the primarily
motivator for recycling in public spaces based on findings gleaned from these reports.

There has been demonstrable evidence in the broader literature on public space recycling/diverting that
has shown the purchase of additional recycling and waste collection bins leads to a direct increase in
diversion. Other jurisdictions in Ontario such as the City of London, the City of Markham, the Municipality
of Killarney and Essex Windsor all experienced an uptick in total recovered tonnes as a result of bin
purchases (sometimes in excess of 5o%). It should be noted that this increase in diversion is not solely
attributed to the purchase of additional bins — promotion and education efforts, choice of bin, and bin
placement all contributed to observed changes in recovered tonnes.

However, there doesn’t appear to be an “ideal” figure for the number of bins required in a given area. This
is often dependent on site and situation specific factors, so it is difficult to provide exact guidance on how
many recycling bins a the City should install. Amore critical consideration for the success of a public space
diversion initiatives appears to be bin placement. Bins should ideally be placed in areas with the highest
foot traffic, or in areas where disposable items (food stuff, newspapers etc.) are likely to be consumed
(i.e. concessions stands, transit shelters, densely populated road ways etc.). In both the City of London
and the City of Peterborough, the strategic placement of bins along busy, pre-established collection
routes (in downtown streets and park trails respectively), were successful in increasing the number of
diverted tonnes collected. Placement of bins along existing collection routes (either where the collection
contractor is passing by, or municipal staff are already collecting garbage), is seen as a way to realize cost
savings. Extraneous trips and special routes that are specifically meant to collect waste/recycling bins

should be avoided where possible.

5.12 Increased Capacity
Tangent to bin availability, is the consideration that needs to be given to bin capacity. Many

municipalities across Ontario have found that increasing bin capacity for waste/recyclables not only
increased diversion, but discouraged littering and illegal dumping in the areas surrounding the bin.
Increasing bin capacity achieves multiple purposes:

1) | The greater the capacity of the bin, the less likely it is to reach capacity and overflow before a
scheduled pickup. One of the greatest concerns expressed by both households and city staff is
that littering and cleanliness were an impediment to public space recycling. When a recycling bin
is “overflowing”, residents are more likely to dispose of material in the garbage, or to “pile” on to

the overflow by discarding materials around the bin.
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2) ! As noted above, increasing capacity reduces the number of scheduled pickups required by the
municipality or service provider. This can result in significant cost savings for the City— the City
of Kenora, the City of Markham and Essex Windsor have all observed significant decreases in
labor and vehicle costs resulting from an expansion of public space recycling/diversion capacity
— in the City of Markham'’s case, the expected reduction in public space collection costs was
estimated to be between 50% and 80%. It should be noted that increased capacity is not
necessarily achieved by simply providing larger bins — In both the City of Markham and the City
of Kenora projects, solar powered compactors were used to compact materials to increase
available bin capacity. These cities also implemented monitoring software that would provide
feedback to the municipality on when bins were reaching capacity, such that pickups were
performed on an “as needed” basis. While this is a ‘nice to have’ feature, there is not enough
evidence to suggest that monitoring software should be a recommended feature for public space
bins. Though it does contribute to increased diversion and result in a decrease in collection costs,

there is a much higher capital cost incurred at the onset of the project.

5.13 Twinning Bins/Bin Choice

Twinning bins, which refers to placing recycling bins and garbage bins together, was observed to
have a significant (positive) effect on diversion rates. Once again, this seems like a fairly obvious solution
given that it increases the public’s opportunity to recycle, with the barrier to doing so largely being one
of cost and available space.

The City of Toronto, the City of Peterborough, Essex Windsor, the Municipality of Killarney etc.
have all observed an increase in capture and diversion rates when twinning both recycling and garbage
bins together. Twinning bins may also help reduce contamination by making the public aware that there
are specifically designated spaces for refuse and recyclables. Municipalities have attempted to
differentiate between the two container types using different colors (blue vs. black, multi stream vs. open
mouth). While there is a relative paucity of examples examining the effects of twinning on contamination
rates, it is hypothesized that contamination in recycling bins will decrease, as the public will have an
opportunity to dispose of food stuff and liquids in the garbage bin. Anecdotally, this has been observed
by municipal staff, who noted that stand alone recycling bins in public spaces, particularly in high foot
traffic areas, contained higher degrees of contamination than those which were placed in combination

with waste bin. Of note, restrictions on the sizes of the openings for either recycling or garbage bins
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increased the likelihood of waste/recyclables being dumped outside of the bin (people did not want to

take the time to open a chute, or navigate beverage containers through a small can sized opening)

5.14 Monitoring and Assessment

As noted above, overall quantities (and composition) of waste being generated in public space
areas remains poorly understood. As such, it is highly recommended that the City implement some form
of monitoring and assessment requirements for initiatives involving managing waste in public spaces.
This may include (or some combination thereof) tracking overall quantities of waste being generated and
diverted in public spaces using waste audits, establishing baseline values prior to the launch of a new
initiative (or changes to existing initiatives) and examining waste composition and contamination levels
overtime. Itisimperative that the city try and better understand the “scope and scale” of the issue prior
to implementing any programmatic or operational changes. A needs assessment is critical for not only
developing appropriate solutions for existing problems, but developing preventative strategies for the
future.

Monitoring contamination levels is of particular importance to the City, as public spaces in
particular suffer from extremely high degrees of organic contamination that often render recyclables
worthless. This, in part, is explained by the nature of consumption in public spaces. A half full pop can is
normally disposed in the recycling bin, subsequently contaminating the rest of the material. This can (and
does) have adverse effects on the quality of material that can be recycled, necessitating that the City
implement measures to help combat contamination through better signage, restricted bin openings,
increased capacity and regular servicing/emptying.

5.2 The "Maybe” Works:

5.21 Implementing Multi Stream Bins

What type of bin should be implemented in a public space is largely a function of economics,
available space, and existing collection infrastructure. Municipalities with single stream systems may not
care how recyclables are collected in public spaces, but there appears to be a preference for multi-stream
public space bins as a means to reduce contamination. Essex Windsor, the City of Killarney and the
Municipality of Meaford all observed significant reduction in contamination post implementation of tri-
stream recycling containers. The City of Killarney’s report on public spaces indicated that items most
commonly consumed by the public walking on city streets naturally fell into two categories (paper

products vs. beverage bottles/cans), which contributed to the decision to choose multi stream bins.
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However, multi stream bins, on average, tend to be more expensive and physically larger than open
mouth containers. The City may want to take this into consideration when selecting bins for public
spaces. In areas where the types of material being disposed is relatively homogenous (i.e. primarily
newsprint), single stream containers may be a suitable and more cost effective solution.

Several studies have also highlighted the need for recycling bins to have lids to prevent illegal dumping.
This is particularly true of bins located in parks, which had higher observed instances of illegal dumping
due to their relatively remote locations. Closed lids also help prevent weather related contamination and

interference from vermin.

5.3 What needs work:

5.31 Recycling Promotion and Education in Public Spaces

Like with most promotion and education efforts, it is difficult to ascertain the direct relationship between
changes in diversion and a campaign initiated by the municipality. While projects in the City of Markham,
the City of St. Thomas, Essex Windsor and the City of Sarnia all noted the success of P&E in increasing
diversion, it is difficult to determine how much of the observed change in diversion were specifically
attributable to P&E efforts (vs. increased bin density, bin placement or bin choice).
The general consensus from experiences in other municipalities is that promotion and education
materials should be:

e Clearand consistent

e Closely align with the CIF Public Space Best Practice recommendations

e Attempt to maximize recycling program participation

e Reduce contamination in recycling receptacles, and

e Encourage/reinforce at home recycling behaviour

Visuals (often in the form of Bin stickers or signs) were seen as being more effective than text when
it came to communicating information to the public. What text was used, should ideally communicate
simple, global messages “Please Recycle”, "Remember to Recycle!” “We can Recycle More!” etc.
Labeling bins with the recycling Mobius loop was also seen as a way to effectively communicate to the
public that these bins were specifically designated for recyclables, not garbage.

When it comes to promoting recycling in public spaces, simplicity seems to be key. In most of the
aforementioned reports that specifically commented on the effectiveness of promotion and education

initiatives, signs and labels that visually captured what materials were accepted (and where to put them)
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complimented the effectiveness of other public space initiatives. Of note, the City of Toronto had
conducted a small control study that measured the diversion rate of recycling bins with P&E signage, and
without. Bins with signage diverted 37.5% more material than those without signs. However, a somewhat
unexpected result is that bins with signs experienced an almost 50% increase in contamination rates. In
this particular instance, the signs appeared to “remind” the public to recycle, but did not effectively
communicate what constituted recyclable material.

In 2017, the region of Niagara conducted a study that found that direct engagement strategies should
be employed by municipalities to encourage participation in public space initiatives. The report identified
focus groups, public outreach that involved person to person meetings and follow up surveys with the
public as means to promote public space initiatives. While these were seen as being successful strategies
(and there is demonstrable evidence in the broader academic literature that supports this position),
direct engagement is often seen as being too resource and time intensive.

Public space recycling is likely to continue to pose an issue for Toronto, as there is less personal incentive
for the public to recycle. The logical first step to public space recycling P&E appears to be providing the
“essentials” of the program (what can be recycled, where does it go etc.). These messages should be
communicated as simply and clearly as possible, to support other initiatives such as bin twinning,
increased bin density etc. However, as evidenced in these reports, conventional methods of promotion

and education are unlikely to result in significant increases in diversion (or reduced contamination etc.).

5.4 Factors Contributing to Littering/lllegal Dumping in Public Spaces

A finding worth highlighting is that willingness to illegally dump waste and/or litter is a function
of whether a public space (or common area) is being adequately maintained and whether that space is
perceived to be a communal space.

As noted by (Brunton-Smith et al., 2014), the aesthetics or cleanliness of an area is inversely
related to rates of illegal dumping —the cleaner or better maintained an area, the less likely people are to
illegal dump waste. By contrast, if an area is perceived to be poorly maintained (litter, overflowing waste
bins, other illegal dumping), then people will be more inclined to dump waste. The characteristics of a
site send signals to people about the collective lack of control and concern about the space and the values
and intentions of others that share the space. In simpler terms, people will rationalize and justify the
behavior as it is seen as a situation where “If other people don't care, why should 1?” This effect is

exacerbated in instances where perceived enforcement is low.

39



This situation manifests itself slightly differently in multi-residential buildings, where tenants are
more likely to illegally dump waste when the designated collection point (most often the
garbage/recycling room) is poorly maintained and dirty. This is sometimes characterized as the “pile on”
effect, wherein the presence of litter/junk encourages other households to improperly/illegally dispose
of material. A lack of communal maintenance or care for a shared space ultimately incents people to
dump. Multi-residential buildings are also more likely to have higher turnover with respect to tenant
occupancy (in rented units). Bulky waste generated during moves (old furniture, mattresses etc.) is often
illegally dumped - either in the waste room (if there is sufficient space) or in surrounding public spaces.
As noted by Ontario’s Continuous Improvement Fund, a significant predictor of illegal dumping in multi-
residential buildings is how well the building is maintained (clean waste room, well lit) and commitment
by the building operator/owner to enforce rules surrounding waste disposal.

It should be noted that both willingness and observed instances of illegal dumping and littering
in public spaces decreases significantly in areas that are perceived to be a communal space/amenity. As
an example, public parks are often seen as one of the sites most likely to attract illegal dumping —
however, when members from that community utilize that space and feel a collective responsibility for
its maintenance, then illegal dumping is discouraged. The concept of "ownership” has been observed to
have a significant influence on waste disposal behavior, particularly with respect to adherence to rules
and regulations. In multi-residential buildings where residents own their units (versus renting) or belong
to a cooperative, observed instances of illegal dumping, participation in source separation initiatives and
contamination rates of the organics/recycling stream are significantly lower when compared to rental
units. This behavior may also explain, in part, why some people choose to illegally dump material outside
of their communities. Not only is there a reduced risk of being recognized, but people are also able to

avoid harming areas that they themselves may use and perceive to be as part of their neighborhood.

5.4 Findings from the academic literature and research recommendations

Beyond the concerns surrounding sanitation, there is evidence in the academic literature to
suggest that “bin overflow” results in a negative association with recyclingamong members of the public.
When people see a bin that is overflowing or heavily contaminated, there is an assumption that the
municipality (or service provider) does not care, and neither should they. There is a principle referred to
as “shared responsibility in stewardship” where the public will participate in a given environmental

initiative premised on an equal or greater effort on the part of the expectant party (a city, a company
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etc.). If there is evidence to suggest that the expectant party (in this case the municipality) does not care
about public space recycling, neither will the public.

In the Public Space better practices report published by Ontario’s Continuous Improvement
Fund, clear and consistent signage was one of the recommendations. While | agree with the former point,
new research suggests message “consistency” may not produce the desired results. As noted in Chapter
3, whatever behavioral change that public space P&E results in is likely achieved at the project onset — as
soon as the signage becomes part of the built environment, its efficacy diminishes. It simply blends into
the landscape for regular patrons, and visitors are unlikely to feel a perceived moral obligation to recycle
in a given space as they are not part of the community (not to say that they don't recycle, but they are
less likely to do so out of perceived normative pressures).

As such, developing “new” promotion and education signage on a regular basis (monthly,
quarterly etc.) or alternatively, implement something that is a-typical to the space (visually jarring, clearly
doesn't belong) may produce desired results. While the latter may contravene the expected aesthetic,
there is demonstrable evidence in the academic literature to indicate that the public respond to this type

of signage.

Findings from the literature on multi stream bins with restricted openings:

Restricted openings on public space bins may reduce the risk of contamination, but more recent
research seems to suggest that people make recycling decisions (in public spaces) in split seconds. During
an observational study conducted Lakhan in 2015, it was noted that the public generally does not pay
attention to the labels on recycling bins. There is a propensity to group “like with like”, i.e. If | see a bin
has a lot of newspaper in it, that’s where I’'m going to put my newspaper”. In instances where there are
opaque bins (where you cannot see its contents), it runs the risk of becoming a catch all for all recyclable
materials and garbage. However, given that public space disposal decisions post consumption are made
in fractions of a second, there is a natural inclination to put their garbage/recyclables in the spot that has
the biggest opening — which happens to be the waste bin. In most instances in which bin twinning is
implemented, multi stream recycling bins have designated openings with different sizes, while the waste
container is normally a “wide mouth” bin, encouraging people to put both recyclables and garbage in the
larger container opening. This “bad behavior” is reinforced via the cognitive compliance principle, where
people will see that the garbage bin is full of recyclables. As such, they will think to themselves "If other

people are doing it, it is ok if | do it as well”.
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5.5 Key Learnings
1) ! Density and placement of bins is the most critical factor in determining the efficacy of a public

2)

space recycling initiative. You need to be able to give people as many opportunities to recycle as
possible, and ensure that those bins are placed in areas with the highest amounts of foot traffic
As a tangent to the above point, every garbage should ideally be accompanied by a recycling bin
(and vice versa). Providing only one or the other either limits the opportunity to recycle, or results
in significant contamination of collected recyclables (in recycling bin only scenarios)

Public space bins need to be kept clean and tidy. While any receptacle in a public area is going to
be at a higher risk for illegal dumping and vermin, a failure to ensure cleanliness (either by
allowing the bins to reach capacity before pick up, or other exogenous factors), will discourage
the public from recycling (and may even lead to a negative attitude towards the behaviour over
time)

Municipalities that have the requisite collection infrastructure in place may find automated cart
collection for recyclables effective. However, these initiatives generally require a significant
capital expense during initial implementation, which may restrict such investments to larger
municipalities. However, the potential savings in labor/vehicle time, reduced incidences of
workplace injury and other collection efficiencies may help rationalize the investment.

The type of bin you choose matters — there are benefits and drawbacks to various opening
designs and multi stream recycling containers. Restricting openings to match the recycling
stream can reduce cross contamination discourage illegal dumping, rain and snow egress and
vermin. It does, however, result in fewer (but higher quality) tonnes collected. Multi stream bins
are significantly more costly which may be anissue for smaller municipalities. They can, however,
facilitate twinning of services, aid in matching public space recycling to existing municipal

collection services (e.g., two stream collection) and present a neater collection point.

6) ! Contamination is always going to be an issue in public spaces — primarily food and animal waste

(poop and scoop). It is difficult to address the former, as items consumed in public spaces (i.e. a
pop) may have leftovers that a person cannot reasonably discard of. This further highlights that
twinning of bins be a logical “first step” when implementing a public space recycling program.
Providing the public the opportunity to dispose of unconsumed organic waste can potentially
reduce the risk of contamination in the recycling stream. Signage (or Bin Labels) that clearly

communicate what is/is not an acceptable material may also discourage contamination.

7) ! Promotion and education in public spaces needs to be clear and easy to understand. High quality

pictures are more effective than text. While no reports were able to establish what type of signs
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were most effective, “something is better than nothing”. Recycling bins that were not
accompanied by signage diverted fewer tonnes than those that did. Given the high rates of
contamination in public spaces, it is the recommendation of this report that P&E materials

emphasis what “does/doesn’t” belong in the bin.

)

I Monitoring and assessment is fundamental to the success of any public space program. Being
able to establish baseline measures of how an area is being used, what types of waste/recyclables
is being generated, can all aid municipalities in decided how to roll out their public space recycling
programs. Ongoing monitoring of program performance is also necessary to ensure that
adjustments can be made when needed, and to identify what specific initiatives are driving the

greatest results.

Chapter 6: Improving Diversion in Toronto’s IC&I Sector

While the City of Toronto should be applauded for their efforts and successes in promoting residential
diversion (through the Blue Box, Green Bin and Orange Drop programs), they will be unable to meet their
transform TO goals without significantly increasing diversion from the Industrial, Commercial and
Institutional (IC&lI). At present, Ontario diverts less than 12% of all material generated from the IC&I sector
— exacerbating this problem is that the IC&I sector makes up more than 70% of all non-hazardous waste
generated in the province. ]. While this seemingly points to deep rooted policy, infrastructural and
behavioral impediments to diversion, it also represents a significant opportunity for the city’s waste
management sector - even incremental improvements in overall diversion levels will have potentially
significant impacts on various sustainability metrics (carbon emissions, need to procure virgin materials
etc.) Increasing diversion in Ontario’s IC&I sector has been highlighted as policy priority for the province,
particularly in light of its poor performance relative to the residential sector. However, there remain a

number of obstacles to diversion for the IC&I sector, which include:

1) Lack of legislation $

2) Lack of data $

3) Lack of enforcement $
4) Lack of resources $

This chapter briefly outlines the exact nature of these problems as they pertain to Toronto, and what
potential solutions may exist to help the City overcome these obstacles. It is important to note that at
present, the Province on Ontario is implementing new legislation that specifically addresses producer
responsibility and some of the issues facing the IC&I sector (Blue Box Transition Plan). However, the exact

nature of what these changes will entail is being contested among affected stakeholders (i.e. producers,
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municipalities and the MOECP), and as a result, the potential impact to the City of Toronto remains unclear

at this time.

6.1 Legislative advocacy with the province
In 1994, the Ontario Ministry of the Environment enacted the 3Rs Regulations (Regulations 101/94 to

105/94) under the Environmental Protection Act to increase diversion of residential, Industrial,
Commercial and Institutional (IC&I) and construction and demolition waste from disposal in Ontario and

help Ontario meet its waste diversion targets. The 3Rs Regulations that impact the IC&I sector include:
¢ Ontario Regulation 102/94: Waste Audits and Waste Reduction Work Plans

¢ Ontario Regulation 103/94: Industrial, Commercial and Institutional Source Separation Programs

e Ontario Regulation 104/94: Packaging Audits and Packaging Reduction Work Plans

The IC&I 3Rs regulation targets large establishments over a certain size or over designated revenue. These
establishments are required to conduct waste audits and develop waste reduction work plans that must
be made available for Ministry of the Environment (MOECP) enforcement staff to review at any time.
Depending on the sector, the MOECP has designated which materials must be source separated for
recycling. Sectors targeted and size of establishments required to meet the Regulations are presented in

the following table:
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At present, existing provincial legislation does not require small and medium sized business
establishments to develop a waste diversion plan. While the initial intent of excluding these groups from
legislation was to reduce administrative burden, it did not account for the fact that the majority of
establishments in the province failed to meet the thresholds outlined in the table above. As a result, how
waste is being managed by these establishments is not readily known, as data pertaining to tonnes
generated, tonnes diverted, composition of waste, flow of waste etc. is not reported to either the province
or the municipality. The lack of centralized information on IC&I waste generation, diversion and disposal
by Ontario businesses has been identified as a barrier to developing and monitoring a coordinated IC&l
waste diversion strategy, but little progress has been made. Generally speaking, waste is primarily
serviced through private collection, or in some instances, may receive limited municipal waste services
(i.e. some schools and long term care facilities are serviced as part of a municipality’s residential diversion

program).

The City of Toronto faces particular challenges as it relates to the IC&I sector, as there are more than 76
thousand businesses presently operating in the city. Much of these businesses are made up of small and
medium sized establishments that fall outside the purview of existing waste management legislation. It is
imperative that the City work with the province in ensuring that new legislative requirements under the

Blue Box Transition is large enough in scope to capture these small and medium sizes establishments.
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These changes must provide clear and prescriptive guidance regarding what data is required from these
establishments when submitting their waste diversion plans, and give the City sufficient authority to
collect this information and enforce penalties for non-compliance. One of the foremost issues with the

existing legislation is that it is has historically been seen as a “paper tiger” threat.

Even for establishments that were required to submit their diversion data and plans to the province, there
has been poor compliance by the IC&I sectors affected by the regulations. Lack of awareness of the
existence of and enforcement of 3Rs regulations by MOECP are believed to be the two primary factors for
poor compliance. This issue was raised by the Environmental Commissioner of Ontario. Allocating
sufficient resources for enforcement (at either the provincial or city level) is also going to be critical moving
forward, as the sheer size of the IC&I sector in Toronto makes it prohibitively difficult to enforce, monitor

and track.

However, even in the best of circumstances, it is unlikely that there are going to be sufficient resources to
police all IC&I generators, all of the time. As such, it is the recommendation of this report that the City of
Toronto identify IC&I sectors that present the greatest opportunity for diversion and b) generate materials
that can be readily recovered given existing infrastructure and end markets. Previous studies by The City
of Calgary and City of Ottawa have identified four IC&I sectors that offer the greatest opportunity in terms

of waste diversion potential.

These are:

e Restaurants and fast food services
e Grocery stores

¢ Small/medium retail

e Offices

Based on waste audits of these sectors, it was found that that an estimated 70 to 90 per cent of the
material disposed by these sectors is made up of material that can be easily diverted if source separated
and kept clean. These materials include: paper, cardboard and food waste. As a result, these four sectors
should be targeted as the first focus of most IC&| waste diversion strategies, as they offer good

opportunities for waste diversion.

46



6.2 Working with businesses
Another critical component of improving Toronto’s IC&I diversion rate is to work with businesses to better

understand what is required when developing a waste diversion plan. As noted earlier, existing legislation
did not provide any particular guidance to small and medium sized waste generations. Should these
businesses become obligated under any new provincial legislation, expectations need to be clearly
defined, particularly surrounding data collection, data submission and verification. In many instances,
smaller establishments have very limited knowledge about waste management options, and largely leave
it to the discretion of private waste haulers to determine where end of life material goes. The City must
be able to work with businesses in providing them the necessary support and clarity regarding new

requirements, as the learning curve for many of the smaller generators is going to be steep.

Other jurisdictions such as Calgary, Vancouver and York Region provide incentives such as free
consultation and technical assistance to help educate IC&I waste generators and industry groups about
waste diversion. The role of the municipality is to facilitate the sharing of best practices and help
organizations navigate the logistical and legislative requirements of implementing a successful diversion

program.

As an example, Green Calgary — a non-profit environmental organization, partially funded by the City of
Calgary, provides technical assistance to local businesses to help them divert waste. The organization
encourages waste diversion activities in the IC&I sector by offering a wide variety of services including

environmental education, waste audit and reduction plans, technical assistance, and a waste exchange.

The Recycling Council of Ontario (RCO) also provides some support to businesses through its 3RCertified
program. 3RCertified is a voluntary certification program for the IC&I sector, recognizing organizations
taking a leadership position in waste reduction and diversion. The program's criteria covers the various
ways an organization manages its solid waste — from policies and waste audits through operations,
procurement of products and services, management reviews and many other categories. As part of the
3R Certified program, RCO has developed a Standard Waste Audit Methodology (SWAM) which 3Rs-
certified applicants are required to use. RCO also provides Ontario Waste Auditor Training on a fee-for-
service basis to train auditors on data analysis and accurate methods of measuring and reporting

performance.

Some municipalities (Owen Sound, Durham) have also implemented pre-emptive measures for reducing
waste from the IC&I sector, including a requirement that new establishments must have an area

designated for recyclables and source separation as part of their floor plans. The City of Owen Sound has
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actually taken it a step further, implementing a bylaw that requires all 600 businesses in their community

submit information on current waste diversion practices.

While the initiatives outlined above help municipalities better understand the size and scope of the IC&l
problem in their communities, improving diversion in Toronto’s IC&I sector fundamentally requires
adequate provincial support and guidance. The ability to collect, monitor and store data should be
managed at the provincial level, as it is inefficient for individual municipalities to develop their own
databases related to IC&I diversion. A central data repository for IC&I data (remitted by generators) is
conceptually similar to the RPRA municipal data call that is used for residential diversion programs.
However, this would only be possible for the IC&I sector if the province provides the legislative framework
that enables to collection of this information. In many ways, the City is hamstrung by what direction the

province moves in.

6.3 Moving forward
While attempting to increase diversion in the IC&I sector should continue be promoted as a policy priority

in the province, the City of Toronto faces an uphill battle. Significant amendments to existing regulation
(i.e., expanding the scope of obligated generators, consideration of disposal bans, landfill levies, etc.) will
be required if both the province and the City hope to reach their diversion goals. Tangent to that point,
the economics of diversion relative to disposal will have to be given careful consideration. For as long as
cheap waste disposal options exist for the IC&I sector (sending waste to other jurisdictions for a

comparatively nominal cost), increasing diversion in the absence of legislation would be all but impossible.

However, diversion comes at a cost - both with respect to directly managing material and
developing/maintaining infrastructure to accommodate for increased tonnes in the system. This cost is
potentially quite significant, sufficiently so that it may not even be possible to achieve without producers
willing to bear the burden of some (or all) of that cost. The future of diversion in Toronto’s IC&I sector
remains unclear, but the unrealized value of materials presently going to landfills (as well as the associated
environmental and social harms) makes it impossible to ignore much longer. Without improving diversion

form the IC&I sector, Toronto will fall far short of their ambitious diversion and carbon abatement targets.

Chapter 7: Methane Mitigation Strategies

While the Transform TO goals are communicated in terms of waste reduction, diversion rates and carbon

reduction, methane (CH4) mitigation is a topic that has historically been neglected (relative to carbon
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abatement/reduction). While Life Cycle Analysis studies (discussed in chapter 8) are intended to capture
global warming potential impacts (of which both carbon and methane are a subset of), identifying
opportunities to reduce methane emissions is an important part of helping the City meet their broader
sustainability goals. While carbon dioxide is typically seen as the culprit of global warming and
anthropogenic climate change, methane is approximately 86 times more potent than carbon dioxide as a

GHG.

According to global inventories of anthropogenic CH4 sources, the most important sectors for urban CH4
emissions are energy, waste, agriculture, and transportation. Energy and transportation primarily emit
fossil CH4 derived from natural gas, whereas waste treatment and agriculture produce biogenic CH4 from
the process of anaerobic decomposition. Fossil sources produce CH4 as a result of combustion or as

fugitive emissions of natural gas from natural gas distribution networks or combustion units.

The focus of this section is on waste and waste water related methane mitigation.

7.1 Current Landfill Methane Mitigation Efforts Are Insufficient
The cornerstone of Toronto’s methane reduction strategy is the landfill gas capture system installed at

the Green Lane Landfill. Since 2004, landfill gas capture at the Green Lane landfill has abated the
equivalent of more than 450,000 metric tonnes CO2e, and is part of Toronto’s broader strategy that has

seen the city successfully reduce greenhouse gas emissions by 24% since 2007.

Engineered systems to physically remove CH4 produced in landfills are currently thought to be the most
effective landfill methane mitigation technique. Landfill gas collection systems use extensive networks of
wells and pipes to extract gases produced inside the landfill. Captured landfill gas is vented to the
atmosphere, flared, or used as a renewable fuel for electricity generation (as is the case in Toronto).
However, landfill gas collection systems alone are insufficient. While this is certainly a critical step in
managing methane emissions from landfill, another strategy is to use microbial oxidation of CH4 in landfill
cover materials to destroy CH4 before it reaches the atmosphere. Biological CH4 oxidation can be

promoted by additions of soil, compost, and sludge over landfills.

Landfill gas recovery systems may also may also paradoxically increase emissions by venting recovered
CH4 (that isn’t converted into energy) directly to the atmosphere, thereby preventing any oxidization by
methanotrophic soil microorganisms that would otherwise occur. The extensive plumbing systems used

for landfill gas recovery like the one used at the Green Lane landfill create ample opportunities for fugitive

49



emissions. At sites where landfill gas is recovered for use as biogas (such as Green Lane), landfills may be
managed to optimize CH4 collection rather than to reduce CH4 emissions. This suggests that biogas
production may undermine greenhouse gas reduction goals of a landfill gas recovery project, if there are

significant fugitive emissions in the biogas lifecycle.

To maximize the potential of CH4 mitigation, CH4 emissions reduction should become an explicit goal of
landfill management for Toronto. More research is needed to understand the effectiveness of currently
practiced and proposed landfill mitigation activities. In particular, a better understanding of fugitive
emissions from landfill gas capture systems, e.g., from leaks in gas collection pipes or gaps between liners

could be useful to both mitigation efforts and improved quantification of landfill emissions in inventories.

Use of CH4 imaging technology could enable better surveys of landfill areas and rapid determination of
the location of leaks. Improving landfill cover technology that enhances biological CH4 oxidation is a
promising route for reducing CH4 emissions from landfills and other waste systems. This strategy has been
demonstrated in combination with existing landfill gas recovery systems, can be used for former landfills
that continue to emit CH4 decades after closure, and is likely the most cost-effective mitigation solution.
Moving forward, the City needs to develop and implement alternatives to landfilling organic waste to
prevent the production of waste CH4, such as with composting programs and mechanical biological

treatment.

7.2 Solving the problem at the source
While landfill gas recovery is a method to deal with the organic materials already in landfills, diverting

organic materials such as food and yard waste from landfills (using composting or anaerobic digestion)
will reduce the production of methane in the first place. As noted in Chapter 2 with respect to organics
diversion, one of the foremost challenges facing the city is minimizing the amount of organic waste that

is going to the landfill.

A significant percentage of organics generation (both household and IC&I) is ending up in the waste
stream, and subsequently Toronto’s landfills. As much as 40% of all organic waste is comprised of
avoidable food waste, which can be readily diverted through the cities Green Bin program. However,

attempting to achieve a reduction in organic waste is one part behavioral, and one part infrastructural.

7.3 Infrastructural Change

From an infrastructural perspective, many multi-residential households do not have readily available

access to the City’s Green Bin program. The foremost challenge is one of storage — unlike single family
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households which are provided with either a 46.5L or 97L organic waste cart by the city, multi-residential
households often do not have space for indoor storage of an organics cart, and as such, are forced to bring
organics waste to a designated collection point in the building (waste room). A significant percentage of
privately operated multi-residential buildings also do not offer organics collection, and are not serviced
by the City’s Green/Blue Bin program. It is also worth noting that multi-residential households make up
slightly less than 50% of all households in the City. Toronto is fairly unique when compared to neighboring
Peel and York Region, in that the proportion of multi-family homes relative to single family dwellings are
significantly higher. As a result, it is prohibitively difficult for the City to provide uniform levels of service

for all households in the city.

Encouraging multi-residential household participation in an organics programs will require significant
investments in building infrastructure, mandating the installation of tri-sort garbage chutes (recycling,
organics, waste). The City should also work closely with building managers to ensure that waste
rooms/facilities are clean, accessible and regularly serviced, and help in communicating how households

can participate in diversion activities (what goes in the bin, promotion and education etc.).

7.4 Behavioral Change
Behavioral change requires targeted messaging that clearly communicates the “What, Why and Where”

of organics diversion to both households and local businesses.

While the City already engages in a number of initiatives designed to educate Torontonians about food
waste and strategies to avoid it, other jurisdictions across the world have found success using targeted

penalties and supporting legislation to discourage food waste.

Seoul, South Korea and Seattle, Washington, U.S.A. are two examples of major urban cities attempting
to address food waste through legislative intervention. For example, in Seoul, the city charges a fee for
food waste, and it currently diverts 95 percent of its food waste from homes and businesses, compared
to less than 2 percent in 1995. A form of “Pay as you throw” is implemented, where residents and
businesses pay a weight based fee for food disposal (where discarded waste is then subsequently
processed into bio-fuel and fertilizer). The city also provides more than 6,000 automated bins where

residents can weigh their food waste and pay fees related to food waste disposal.

Seattle, Washington has taken a more punitive approach, (although it is being challenged in court) by

making it illegal to discard of food waste all together. This accompanies other strategies for reducing food
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waste such as education campaigns focused on waste reduction, smarter shopping ideas, and smarter

composting strategies.

Behavioral intervention is not limited to households, as businesses play an even bigger role in terms of
the potential to avoid significant quantities of organics ending up in landfills. The City has a diverse range
of IC&I sectors that all generate organic waste (restaurants, coffee shops, grocery stores, and malls), which

is both a main source of food waste, and an opportunity to reduce food waste.

As an example, New York City has championed food waste reduction and is a worldwide leader in turning
food waste into compost. The city works collaboratively with supermarkets, restaurants and commercial
composters, taking food scraps from waste generators to turn into biogas energy and compost. This is
part of a multimillion-dollar program to cut down on greenhouse gas emissions and reduce more than

500,000 short tons of food waste going to landfill every year.

Food rescue programs also provide an opportunity to re-purpose and redistribute surplus food before it
gets a chance to become food waste. The City of Toronto already works with organizations such as Second
Harvest to use surplus food as a means to support economically marginalized Torontonians. While food
rescue programs are not necessarily seen as a waste reduction initiative, the ultimate outcome of these
types of programs is a reduction in GHG emissions and the amount of material going to landfill. This
actually highlights the need to “Think outside the Blue/Green Box” for the City, and not view waste
management as being discrete from other initiatives and programs. Ultimately, any strategy that can help

ameliorate the quantities of waste being generated by the City should be explored.

7.5: Waste Water Methane Mitigation

Municipal wastewater treatment plants are one of the major contributors to the increase in the global
greenhouse gas (GHG) emissions, as methane is emitted during the handling and treatment of municipal
wastewater through the anaerobic decomposition of organic material. Most developed countries rely
on centralized aerobic wastewater treatment systems to collect and treat municipal wastewater. While
these systems produce relatively small amounts of direct methane emissions, they also generate large
guantities of biosolids, which can result in high rates of methane being released into the atmosphere.
This necessitates that emission mitigation strategies be developed that can leverage methane capture at

wastewater treatment facilities.
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There are several approaches to wastewater methane mitigation and recovery and also several options

for the use of recovered methane, some of which include:

1) $Installing anaerobic sludge digestion

2) Installing biogas capture systems at existing open air anaerobic facilities
By using anaerobic digestion, where microbes decompose without oxygen, a methane-rich biogas
byproduct is produced, with an energy content that is approximately 75 per cent that of natural gas.
This gas can be used for on-site energy needs, or processed further and used in lieu of natural gas. In
addition, the solid remnants of the waste create a nutrient-rich “digestate” that can be added to soil to

boost plant growth.

Research by the University of Toronto have found that methane capture at four of Toronto’s waste
water treatment facilities could generate as much as 113 megawatts of electricity per year - enough to

make the plants self-sustaining from an energy point of view.

The ability to generate electricity using biogas in lieu of fossil fuels, while simultaneously preventing
methane from escaping into the atmosphere, is a model that is being embraced around the world,

including in the United States, Brazil, Argentina, Norway and others. Finding ways to harness energy
from waste water methane can play an important role in helping the City meet its long term carbon

abatement and climate goals.

7.5 Key Recommendations:
o  While landfill gas capture can play a critical role in helping reduce CH4 emissions, it is not sufficient

as a stand-alone strategy

e |t is more effective to keep organic waste out of the landfill, than trying to capture methane
through landfill gas capture.

e The City should prioritize increasing diversion of organics, particularly in multi-residential
buildings which may face certain infrastructural challenges.

e Improve access and convenience to encourage participation in the Green Bin program

e Educate both households and businesses regarding ways to minimize avoidable food waste. This
includes campaigns designed to increase awareness regarding waste reduction, smarter shopping

ideas and smarter composting strategies.
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e Other jurisdictions across the world have found success in incentivizing organics waste diversion
(by charging a fee for food waste disposal). Some cities such as Seattle have even made food
waste illegal (although ability to enforce that may be difficult)

e Food rescue programs are an opportunity to redistribute food surplus to groups in need, and
avoiding the need to landfill

e Harnessing methane from waste water treatment facilities is an opportunity to generate energy

and reduce GHG emissions.

8.0 Approaches to LCA modeling

A critical component of achieving the city’s carbon and waste diversion goals is how do we actually

guantify and measure progress?

Life cycle assessment (LCA) has been extensively applied to evaluate environmental burdens associated
with Municipal Solid Waste (MSW) management). But in addition to quantifying the environmental
impacts and burdens associated with waste management options, LCAs can also be used to explore
opportunities for improvements. It also helps to expand the perspective beyond the waste management
system. This makes it possible to take the significant environmental benefits that can be obtained
through alternative waste management options into account; for example, energy-from-waste (EfW)
reduces the consumption of energy from fossil fuels; recycled materials replace part of virgin materials;

and the compost from biological treatment substitutes the production of chemical fertilizers.

The City of Toronto has long used life cycle analysis as a tool to help inform policy development and
communicate the impacts of their waste management program. However, at present, there is no
prescribed methodology for how to actually conduct an LCA, and there have been past instances in
which the City have used different approaches to modeling the same issue (yielding inconsistent
results). This section outlines what key factors need to be considered by the City when conducting an

LCA, including providing guidance on system boundaries and data used.

A common basis for the analysis of LCA studies should include an understanding of: (1) study area and
scale (2) goals of the reviewed LCAs (3) functional units (4) system boundaries (5) types of data sources
(6) environmental impacts; (7) sensitivity analysis (8) economic costs of MSW treatment and (9) the
guantitative results for net energy use (NEU), global warming potential (GWP) and acidification potential

(AP).
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8.1 Different types of LCAs
A traditional LCA of municipal solid waste, encompassing waste collection, transportation, sorting and

treatment until inert or recycled, can be used to evaluate the life cycle impacts of a waste management
system, particularly in instances in which a waste prevention activity (WPA) has been implemented. A
conventional LCA is designed to capture the impacts of programmatic, infrastructural or systemic change
to the system, compared to a “status quo” baseline. However, this approach omits the net upstream

impacts from implementing the WPA

Table 1 below (Cleary, 2009), summarizes types of waste prevention activity, including the effect of WPAs

on product services.

Ideally, all investigated product systems for an LCA should begin at the same point — raw material
extraction. However, the majority of LCA studies tend to define the system boundary at the point of
disposal. This curtailment of the LCA system boundary, also known as the zero burden approach, simplifies

the assessment and allows the LCA to focus on waste treatment.
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The results of a LCA are critically dependent on the system boundaries, notably the choice of attributional
or consequential modelling. Published LCA studies rarely specify and justify their modelling choices. For
life cycle inventory analysis (LCI) it is common to distinguish between consequential and attributional
modelling.

8.11 Attributional LCAs

An attributional approach is a modeling system in which inputs and outputs are attributed to the
functional unit of a product system by linking and/or partitioning the unit processes of the system
according to a normative rule. An attributional product system can be used to answer the question:
“Under the specified normative allocation rule, what are (the environmental impacts related to) the
allocated shares of the activities that have contributed to the production, consumption, and disposal of
the product?” Thus, the purpose of attributional modelling is to trace a specific aspect of the product (as

determined by the allocation rule) back to its contributing unit processes.

8.12 Consequential LCAs

Should the objective of the LCA be the accounting of the system-wide effects of implementing a WPA, a
consequential LCA is the most appropriate method of analysis. Although the 2006 International
Organization for Standardization (ISO) requirements and guidelines for LCA do not recognize the
methodology associated with consequential LCA, this LCA type has been described in numerous
publications. A consequential LCA is “a model of causal relationships originating at the decision at hand”
addressing the system-wide effects of a change in the functional outputs and inputs on material and
energy flows to and from the environment. Thus, it has a much larger system boundary than an
attributional LCA because it also addresses significant flows outside of the MSW management life cycle.
Unlike the attributional LCA, this method addresses the marginal effect of a change. There is no need to
include within the system boundary those unit processes that would not be affected by the WPA. The
functional unit of a consequential LCA would be the amount of waste prevention one intends to

undertake.

8.2 Defining System Boundaries

The LCA system boundary is the interface between the product or waste management system and the
environment or other product systems, determining which unit processes are included within the LCA.
The system boundaries must account for time, space and functional unit. The ISO 14044 standard, when
addressing the goal and scope definition component of LCA, states that “any decisions to omit life cycle

stages, processes, inputs or outputs shall be clearly stated and the reasons and implications for their
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omission shall be explained” (ISO 2006). The life cycle stages of MSW management commonly include: (1)
collection; (2) transportation to a sorting facility; (3) sorting; (4) transportation to a treatment facility, and

(5) treatment - potentially including recycling, biological treatment, thermal treatment and landfilling.

I”

Figure 4 below depicts “conventional” system boundaries of a waste management LCA:

It is important to note that a third LCA waste management model (Waste Management and Prevention

LCA) exists, that includes up stream impacts as a means to capture waste reduction and waste prevention.

While there are comparatively few studies that adopt this methodological approach, it is considered a
more comprehensive method for calculating life cycle impacts of various products, as itincludes up stream
environmental impacts as well. As an example, due to the proliferation of light weight packaging, there is
a need to better understand how package light weighting affects transportation emissions and source

reduction.

Under a conventional LCA approach, the potential benefits of package light weighting would not be

reflected in the results, as the system boundaries would only capture impacts from the point of disposal.
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Moving forward, this more holistic approach to life cycle analysis will be of greater importance to the City,

particularly when attempting to model waste management impacts of printed paper and packaging.

8.3 Functional Units

The functional unit is fundamental to the understanding of the results of an LCA, and provides a common
basis for the comparison of results across studies. It exists as a reference unit to which the input and
output data are normalized. For LCAs of MSW, it ensures that all of the environmental emissions are based
on identical inputs to each waste management system. Functional units are also associated with the

usable products generated during MSW management, including electricity, heat and compost.

The functional unit helps you compare the overall environmental performance of different systems in

terms of impacts per unit of delivered service.
An appropriately defined functional unit should:
1. Be a quantity of service that is being managed

2. Include a numeric value with a physically measurable unit

8.4 Energy Grid Mix

MSW management systems consume both electricity and fossil fuels, and may generate usable heat and
electricity from thermal treatment systems, as well as from the combustion of biogas collected from
landfills and anaerobic digestion facilities. The assumptions relating to the method of generating the
energy both consumed and displaced by MSW management systems may have a substantial effect on the

results of the LCA.

8.5 Treatment of transport distances

Of note, a significant percentage of LCA studies pertaining to waste management omit the environmental
emissions attributable to transportation (both collection of waste, transport to MRF and transport to end
market). As an example, the adapted USEPA Warm model used by Environmental Canada assumes default

transportation distances that specifies all material is processed, recycled/disposed of domestically.

The rationalization made by some of these previous studies is that environmental emissions from
transportation would be negligible relative to those from other waste management components. In

particular, some studies have claimed that the environmental emissions from the transportation

58



component of LCAs do not affect the overall results so long as the transportation system is reasonably

efficient.

This approach contravenes the findings of other LCA studies (which do attempt to capture transport
distances) — depending on where end markets are located (and whether end market reprocessing is
included within system boundaries), the energy emissions associated with transportation can be quite
significant. As an example, end markets for Ontario polycoat tend to be primarily in South Korea. As a
result, municipalities who market polycoat may have to ship their materials in excess of 5000km (a
combination of truck and ship freight) in order to reach their end market destination. The emissions
associated with transport are actually significant enough to offset a substantial portion of the emissions

savings attributable to recycling.

While it is accurate to say that transport has significantly less influence on overall life cycle impacts relative
to a process such as paper pulping, it’s exclusion from an LCA model cannot be readily rationalized. The
environmental impacts attributable to transportation are material, particularly in instances where end

markets are located in other jurisdictions.

8.6 Impact categories

In an LCA, at least 16 different impact categories are taken into account, including: climate change;
acidification; eutrophication, terrestrial; eutrophication, marine; eutrophication, freshwater; particulate
matter; photochemical ozone formation; human toxicity, cancer; human toxicity, non-cancer; ecotoxicity,
freshwater; land use; water use; resource use, minerals and metals; and resource use, fossils, ionizing

radiation, ozone depletion (EC, 2017).

However, some limitations still exist in the models used for assessing the impacts and some impacts are
still not completely captured. The choice of impact category results to display is subjective, although the
most common found in the broader literature include global warming potential, acidification potential,
eutrophication of surface water and resource consumption. Measures of toxicity are less common impact
categories. While the ISO 14042 standard specifies that a life cycle analysis should reflect a comprehensive
set of environmental issues, a lack of data for certain impact categories can sometimes limit what impacts
a user is able to show. The goal of the life cycle analysis should also help inform what impact categories
to measure. In the case of Toronto, it is recommended that the LCA impact categories reflect the

TransformTO goal, specifically focusing on global warming potential criteria.
8.7 Types and sources of data:
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At present, there are more than 20 life cycle inventory databases that are available either commercially,

or as an open access platform. The primary LCA databases include:

e Ecolnvent

e UVEKLCI Data

e The Evah Pigments Database
e LCA Commons

e Environmental Footprints

e |dea

e Gabi

o Agri-footprint

e ARVI

e Soca

e NEEDS

e ESU World Food
e ELCD

e ProBas

e WARM

Overwhelmingly, the majority of LCA studies utilize either Ecolnvent, Gabi or WARM (with the decision to
use a particular database very much a function of locality — North American studies tend to utilize the

WARM model, while international studies primarily utilize Ecolnvent and Gabi).

What database to use when conducting an LCA is also a function of resource availability — some databases
required paid licenses to access, while others are free. With respect to modeling LCA impacts of waste
management activity in Canada, an adapted variation of the USEPA WARM calculator tends to be the most
popular tool, as it is open access database with a long and well documented history that explains model
components and assumptions in great detail. However, WARM has specific limitations with respect to

specifying material allocations, designating transport distances and customizing energy grid mixes.

It is worth noting that the results from an LCA can differ significantly depending on which database is
being used. Engaging in a comparative analysis wherein two studies are using different databases is
extremely difficult — there are sufficient differences between data sources, that even when referring to

the same material (i.e. newsprint) and process (recycling), that the results will not match.

It is important to remember that irrespective of the database use, quantifying LCA impacts of waste

management activity is an inexact science.
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While results may be fairly specific (i.e. recycling one tonne of aluminum ingot reduces carbon by 10.01
metric tonnes), that is a function of how the models report results, and can create an illusory sense of
precision that simply is not possible. When comparing LCA studies from various sources, it is perhaps
more important to ensure that results are directionally accurate (consistent in overall findings) as

opposed to comparing exact values.

8.8 LCA Checklist
It should be noted that there is no “one size fits al

|ll

approach to LCA modeling, particularly with respect
to waste management. What approach the City of Toronto should take is a function of several factors,
including what the goal of the LCA is, and what the City is trying to measure. As a general best practice,

the City should address these criteria when undertaking an LCA:

1. $Goal definition and scoping
e Define functional unit.
e Define system boundaries.
2. $Inventory
o Define all life cycle steps.
e Draw all input and output streams (air, water, and soil).
e Determine key components in each stream.
e Quantify key components of streams.
3. $Impact Assessment
e Determine types of pollution.
e Determine sizes of pollution.
4. $Valuation
e Normative criterion for valuation: The new design should be better in some emission and input
types and not worse on any of the other emission and input types.
5. $Improvement
e |dentify major contributions to pollutions.
e Reduce pollution by re-design relevant step.

Chapter g9: Obstacles and Barriers to meeting Toronto’s diversion
targets — not all diversion activities are made equal

While the purpose of this report is to assist the City in developing programs and policies to
promote waste diversion, it is prudent to situate Toronto’s goals within the larger lens of what Ontario
and Canada are trying to achieve with respect to waste and identify the obstacles and barriers to meeting

these goals.
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The following is a list of both Toronto specific, provincial and national goals with respect to waste
management
1) Canada will move to divert at least 75% of plastic waste from federal operations by 2030
2) Canada will move to ban single use plastics by the year 2021
3) Toronto will divert 95% of all waste by the year 2050
4) The Province of Ontario will divert 30% of all wastes by 2020, 50% by 2030 and 80% by 2050
5) The Ellen Macarthur Foundation’s goal is to ensure that 100% of all plastic packaging is designed to
be fully reusable, recyclable and compostable (waste to energy DOES NOT count)
All of the above goals represent a tremendous amount of work and highlight a commitment at all levels
of government to addressing Canada’s waste problems. For the first time in recent memory, there is a
coordinated and concerted effort to reduce the amount of waste going to landfill, and these efforts are
being driven by a groundswell of consumer awareness and activism.

With that in mind, are these goals aspirational or realistic? Given both the ambitious nature of
the targets and corresponding timelines, is this something that can be readily achieved? The answer to

that is: Nobody knows.

9.1 Where is the Data?

The biggest challenge facing our waste management sector is a complete lack of data, most of which is
necessary information before we can even begin designing policies and systems that are more
sustainable in the long term.

As an example, if Toronto would like to divert 95% of all waste by the year 2050, it would seem
prudent that we know just how much waste we are talking about. What is often lost on policy planners
and decision makers is that the figures we see reported regarding waste generation, waste recovery,
percentage of material recycled/diverted etc. are largely based on best guess estimates. A lack of
credible data remains the foremost challenge to achieving our diversion targets, as there is significant
confusion and uncertainty regarding just how much waste exists and how much is being diverted.

In Winter of 2019, Deloitte Canada published a report on behalf of the Canadian Council Ministers of the
Environment that “Canada is only recycling 9% of its plastics”. This headline captured the attention of
people across the world, as it was difficult to imagine how a country that prides itself on being
environmentally progressive could be doing so abysmally when it came to plastic waste. However, a
closer inspection of what actually went into that estimate reveals that projections surrounding plastic

generation, recovery etc. were all modeled, using a set of heavily caveated assumptions. Data for the
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Industrial, Commercial and Institutional sector in particular remains poorly understood, as there is no
legislative mandate (provincially or nationally) that IC&I generators track and maintain that information.
In short, we don‘t know whether we are recycling 9% or 9o% of plastics — nobody does.

Why this matters for the City of Toronto is that it is critical that decision makers understand what
information is available and what can be done with it. Often times there is a disconnect between what
people think is possible/feasible relative to the information and resources that the City has access to.

As a thought exercise, which of the following information does the city have access to?

1) Total quantities of plastics (or any material) generated and sold into Toronto in the last calendar year
(both residential and IC&I)?

2) How many tonnes of potentially recoverable materials is ending up in landfills?

3) The costs of attempting to recycle material at end life? (if recyclable)

What quantities of waste are being self-managed on site for commercial generators

v B

)
) Estimates to determine long term landfilling capacity for both residential and IC&I sources
)

()]

Detailed and methodologically defensible waste auditing strategies to approximate for the waste
generation profiles of individual wards and housing types (single vs. multi-family)

7) A detailed overview of waste management infrastructure currently available. This includes the
number of material recycling/AD facilities, transfer stations, depots, as well as information regarding the
operational capabilities of each of these sties (capacity, throughput etc.)

8) A mass balance of where materials recycled ultimately end up (what end market? In what
application? Etc.)

10) Acommon data repository that is responsible for collecting, maintaining and analyzing data pertinent
to the waste management sector that can be used to assist in policy formulation and decision making.
While developing and working towards ambitious goals should ultimately be applauded, it is of equal
importance that our goals reflect the reality of the situation, and identify means and methods to help
overcome issues surrounding data access and collection. The lack of “good data” poses numerous
challenges, namely, evaluating progress is ultimately contingent on being able to track, measure and
monitor data related to waste diversion. What is of critical importance is that any discussions surrounding
waste management policy and programming that Toronto undertakes *must* be rooted in sound data.
This is particularly true of any potential legislation or policies that involves the IC&I sector — we cannot
develop a potential solution for encouraging diversion in these sectors, without having a sense of the size

and scale of the problem.
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Vowing to keep waste out of landfills is a commendable objective, but only if we could tell you !

how much there is to actually keep out.

9.2 The importance of goal setting
The discussion surrounding data’s role in helping develop goals is a useful seque into the second

part of this paper — the importance of goal setting.

As noted above, goal setting is critical for the success of a waste management program, however, goal
setting should ideally address the following characteristics:

1) Whatis the goal, and what am | measuring?

2) Ismy goal realistic given access to existing information, resources and infrastructure?

3) Isthere consensus about what the goal should be among stakeholders?

4) If different stakeholders have competing goals/objectives, how do we encourage collaborative
dialogue to avoid antagonism?

5) Isthere quantifiable metrics to track and measure progress towards my goal?

6) Amlable to change my goal in response in new situations or information?

7) How will I know if | have achieved my goal?

8) How can | monitor the results of my goal over time to ensure continued success?

9) How do set new goals once our initial goal has been reached?

What makes goal setting in waste management particularly problematic (beyond the lack of

data), is the lack of consensus regarding what it is we are trying to achieve.
As noted earlier, there was a significant amount of momentum across the sector to work towards a
circular economy and achieve zero waste — however, despite this seeming consensus, there are multiple
paths to achieving a particular outcome, with very different sets of winners and losers depending on what
we choose to prioritize.

To use a practical example, let's revisit the City ‘s 95% diversion target by the year 2050. In this
case, our goal is diversion, and we are measuring % of total waste diverted relative to overall quantities
of waste generated. As noted prior, we have acknowledged that there are data concerns regarding
credibly quantifying total generation, but let’s set that aside for a moment.

While the 95% diversion target is certainly an ambitious and aspirational goal that the city should
strive for, itis not something that is readily achievable, for two reasons: 1) Weight based key performance

indicators, and 2) The definition of diversion.
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1) The foremost issue is that diversion is a weight based KPI, in a world where our packaging and
products are becoming increasingly lighter and lighter. This phenomenon, which has been characterized
as “the evolving tonne” shows that the proliferation of light weight, composite materials results in
materials that are volumous, but not heavy. Compared to the average mix of materials found in the Blue
Box a decade ago, current materials are anywhere from 15-25% lighter.

Why this matters is that a diversion target (measured against total waste generation), is

inherently going to be handicapped by the fact that the total tonnes being managed in our system is
decreasing over time (for printed paper and packaging). It is also worth noting that the types of materials
that will need to be collected to achieve incremental diversion will be difficult to recycle material. These
materials are often incompatible with existing collection and processing infrastructure, with limited end
market applications. In short, there is very little economic incentive to recover these materials — the
economics of diversion, and more specifically, recycling, is often untenable.
2) While other jurisdictions (i.e. Belgium) have significantly higher diversion rates for their residential
recycling programs, the way we choose to define diversion in Toronto (and Ontario as a whole) differs. In
certain jurisdictions, waste to energy (the 4th R), is considered a viable method of keeping materials out
of landfills. However, in Ontario, waste to energy is not considered a viable form of diversion. While this
report is not intended to debate the merits or viability of waste to energy, it is worth noting that the goals
that we set should be consistent with the infrastructure and rules we have in place.

In short, it is highly unlikely that Toronto will be able to reach their goal of 95% diversion without
considering some form of energy to waste facility. Even if we assume an idealized scenario where all
households put their waste in the appropriate Blue and Green bins, residue losses at sortation facilities
often range from 8 — 12% (both as a result of contamination, and yield losses from sorting equipment).
Note: Yield loss refers to recyclables that are damaged or contaminated as a result of the sortation

process.

9.3 Prioritizing Recovery: Balancing goals with our budgets

Returning to the topic of economics, it is impossible to develop sustainable waste management
goals without carefully considering the economic impacts of attempting to realize those goals. As noted
in an earlier section of this paper, some of the goals we have defined for the waste management sector
include the recyclability of products/packaging. The Ellen MacArthur foundation has even gone so far as
to say that ALL products must be made up of materials that can either be recycled, reused or composted.

While this goal is certainly commendable and something that should be worked towards, an

emphasis on recycling is not practical or efficient giving the configuration of existing waste management
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systems. When developing, operating and maintaining a waste management system, it is critical that we
do not lose sight of the guiding principles of the waste management hierarchy. Reduce, Re-use, Recycle
isn’t just a catchy phrase, it's the order in which we are supposed to do things. Even prior to the COVID
pandemic, the recycling industry for printed paper and packaging was already severely depressed as a
result of China and South East Asia barring the import of recyclables. These effects were only
exacerbated by the impact of COVID, which has adversely affected commodity pricing for recycled
materials and radically altered the flow of markets. In some instances, virgin resin is now cheaper to
source and use than recycled resin, and is threatening to undo years of progress with respect to increasing
recycled content in consumer goods.

What industry will do in response to this crisis remains uncertain — there is no guarantee that
recycled markets will recover in the immediate future. Policy planners are now facing the very real choice
of continuing to pursue a goal of recyclability/compostability/reusability, despite a rapidly changing
landscape that is extraordinarily difficult to predict and plan for. In turn, manufacturers must make design
decisions today that will have an impact on their operations for months, if not years to come.

As the city of Toronto works towards its diversion targets, it's important to remember that not
all diversion activity is equal — there are going to be instances in which recycling/diverting certain
materials cannot be rationalized either economically or environmentally (i.e. recycling plastic film), which
begs the question as to whether it is feasible to recycle everything, everywhere. This is point that
deserves particular emphasis, as historically, Toronto’s policy objectives suggest that “more is better”
with respect to waste diversion. While much of the current dialog surrounding waste management
revolves around increasing recycling rates and diversion levels, the City must take a step back and ask
whether this should continue to be the focal point of waste management policy. Are there metrics
beyond recycling and diversion rates that need to be considered when evaluating the long term

sustainability and climate benefits of Toronto’s waste management systems?
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1. Introduction

1.1. Current Emission Landscape

In 2019, Environment and Climate Change Canada reported that Canada’s GHG emissions are equivalent to 716
MT CO2 eq. This number is 2 percent lower than 2005 emission rates and e greenhouse gas emissions are more
than 40 percent below 1990 levels.! The Canadian economy has grown faster than its emission levels due to
continuous offsets of emission increases in the Transportation, Oil and Gas sectors by decreases in Electricity
Heavy industries.? Transportation emissions account for 24.3% of total emissions, and includes personal vehicles
- light duty vehicles and trucks, in addition to commercial heavy-duty vehicles.

Figure 1: Breakdown of Canada’s Emissions by Economic Sector, 2017/ Source: Environment and Climate Change Canada

“2019 National Inventory Report 1990-2017: Greenhouse Gas Sources and Sinks in Canada”

In Toronto, greenhouse gas emissions by sector are broken down by transportation, building and waste. In 2017,
GHG emissions from Toronto’s Transportation sector were 5.7 MT (metric tonnes), and accounted for 38 percent
of community-wide emissions. As Figure 2 shows, the major contributor to the emissions is Passenger Vehicles
accounting for 79% of total emissions from the transportation sector.®

! City of Toronto. “TransformTO: Climate Action for a Healthy, Equitable & Prosperous Toronto.” City of Toronto, 2018.
https://www.toronto.ca/wp-content/uploads/2020/02/92{8-Transform TO-Climate-Action-for-a-Healthy-Equitable-Prosperous-
Toronto-Implementation-Update-2017-and-2018.pdf

2 Environment and Climate Change Canada. “2019 National Inventory Report 1990-2017: Greenhouse Gas Sources and Sinks in
Canada.” Environment and Climate Change Canada, 2019. http://publications.gc.ca/collections/collection_2019/eccc/En81-4-1-
2017-eng.pdf."

3 City of Toronto. “TransformTO: Climate Action for a Healthy, Equitable & Prosperous Toronto.” City of Toronto, 2018. "
https://www.toronto.ca/wp-content/uploads/2020/02/92{8-Transform TO-Climate-Action-for-a-Healthy-Equitable-Prosperous-
Toronto-Implementation-Update-2017-and-2018.pdf



https://www.toronto.ca/wp-content/uploads/2020/02/92f8-TransformTO-Climate-Action-for-a-Healthy-Equitable-Prosperous
http://publications.gc.ca/collections/collection_2019/eccc/En81-4-1
https://www.toronto.ca/wp-content/uploads/2020/02/92f8-TransformTO-Climate-Action-for-a-Healthy-Equitable-Prosperous

Figure 2: GHG Emissions from Transportation in Toronto, 2017/ Source: City of Toronto, “TransformTO: Climate Action for

a Healthy, Equitable & Prosperous Toronto, Implementation Update 2017 and 2018”
1.2. TransformTO

TransformTO is Toronto’s climate action strategy that outlines long-term goals to switch to a low-carbon
economy. The goal is to achieve an 80 percent emission reduction by 2050 to achieve and encourage prosperous,
equitable and healthy communities. In 2017, the committee set emission reduction targets of 30 percent by 2020,
65 percent by 2030, and net zero by 2050, against 1990 levels.* To meet these targets, a detailed pathway was
listed to achieve specific emission reductions within each of the main four focus areas - Homes and Buildings,
Transportation, Energy and Waste. Figure 3 outlines these long-term goals with respect to the main components
of TransformTO.’

Figure 3: Long-term goals under TransformTO’s greenhouse gas emission targets.

1.3. Transportation as a part of TransformTO

Since 2008, the total amount of vehicle kilometers travelled (VKT) has increased by 3.7 billion kilometers
travelled in 2016.° However, overall emissions from vehicles has decreased by 0.64 million tonnes of eCO2,

4 City of Toronto. “TransformTO Overview.” City of Toronto, 2018. https://www.toronto.ca/services-
payments/water-environment/environmentally-friendly-city-initiatives/transformto/transformto-climate-action-
strategy/.

3 City of Toronto. “TransformTO: Climate Action for a Healthy, Equitable & Prosperous Toronto.” City of Toronto, 2018.
https://www.toronto.ca/wp-content/uploads/2020/02/92{8-Transform TO-Climate-Action-for-a-Healthy-Equitable-Prosperous-
Toronto-Implementation-Update-2017-and-2018.pdf

6 City of Toronto. “TransformTO: Climate Action for a Healthy, Equitable & Prosperous Toronto.” City of Toronto, 2018.

https://www.toronto.ca/wp-content/uploads/2020/02/92f8-TransformTO-Climate-Action-for-a-Healthy-Equitable-Prosperous-
Toronto-Implementation-Update-2017-and-2018.pdf
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reflecting an increase in fuel efficiency combined with uptake in electric vehicles in Toronto.” In general, as
shown in Figure 2, 79 percent of all GHG emissions in the transportation sector emerge from passenger vehicles,
which includes, cars, SUVs, vans, and light trucks. Commercial vehicles account for approximately 20 percent of
all transportation related GHG emissions, even though they account for only 12 percent of total vehicle
kilometers travelled in the city.®

The city aims at achieving the following goals by 2050:
1. 100 percent of vehicles in Toronto will use low-carbon energy

2. 75 percent of trips under Skm will be walked or cycled

2. Barriers and Challenges

In 2016, the City Council approved a set of short-term strategies to be achieved by 2020 that would pave the way
to future implementation plans. Many of these strategies did not achieve their targets. The struggle to achieve
these targets in a timely manner can in part be attributed with the following barriers and challenges as identified
by the authors through literature review and interviews with City staff and TTC staff:

2.1. Governance Barriers

A.  Approval Mechanism

For every project added to the street, council approval is required. This process at times is lengthy and
may take months to get implemented on the ground. While this process is necessary for large scale
infrastructure or corridor improvement projects, it however becomes a challenge for implementing
relatively minor improvement projects, such as increasing bike lanes by one km. While some of the
approval requirements were eased during the Covid-19 pandemic as part of the recovery response,
these approvals can create significant delays in implementing green mobility plans to achieve net zero
by 2050.°

B.  Decentralized Planning Mechanism

TransformTO currently relies on several internal working groups and other external agencies like the
TTC '°. This heavy reliance on multiple stakeholder groups increases approval and execution
timelines, and requires extensive coordination but also increases the difficulty of aligning a
comprehensive strategy for achieving the larger goals and targets.

2.2. Operational Barriers

A. Risks to Affordability and Access

Expansion of transit is strongly tied to regional transportation plans and prioritization of specific travel
modes. With the onset of pandemic restrictions pedestrian access was prioritized; this is a change from

7 City of Toronto. “TransformTO: Climate Action for a Healthy, Equitable & Prosperous Toronto.” City of Toronto, 2018.
https://www.toronto.ca/wp-content/uploads/2020/02/92f8-TransformTO-Climate-Action-for-a-Healthy-Equitable-Prosperous-
Toronto-Implementation-Update-2017-and-2018.pdf

8 City of Toronto. “TransformTO: Climate Action for a Healthy, Equitable & Prosperous Toronto.” City of Toronto, 2018.
https://www.toronto.ca/wp-content/uploads/2020/02/92f8-TransformTO-Climate-Action-for-a-Healthy-Equitable-Prosperous-
Toronto-Implementation-Update-2017-and-2018.pdf

? Interview with staff from Cycling and Pedestrian Projects, Transportation Services, City of Toronto, 17 August 2020.

10 Interview with staff from Policy & Research, Environment and Energy Division, City of Toronto, 3 September 2020
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the emphasis on transit pre-pandemic. During Summer 2020, higher-income areas were prioritized
for ActiveTO. The risk of excluding suburban neighbourhoods and/or lower-income neighbourhoods
from the benefits of Toronto’s recovery planning is the disproportionate delivery of benefits (i.e.
reduced air pollution, improved public transit delivery, reduced noise, safer streets). The equitable
spatial distribution of pilot projects should therefore be considered in order to ensure the benefits of
these projects reach already underserved communities. Similarly, the implementation of electric fleets
for public transportation need to be follow a similar protocol rather than solely choosing routes based
on the return on recovering costs.

While this implementation may in the long-term provide a more efficient system with reduced

operating costs, with positive health benefits, in the initial case these factors impact the accessibility,
affordability and experience of users, and so must be carefully considered.

B.  Multi-Modal Connectivity

Surface bus and streetcar route timing while scheduled to connect where possible, are on slightly
different frequency schedules than subway networks, and even more so than the less frequent high-
speed mass transit of GO Train & Bus arrivals and departures, especially in non-peak times. This
increase of connecting wait times for passengers increases total commute time, particularly in
suburban areas. This is a deterrent to people to use public transport and increases the preference for
private vehicle use leading to increased congestion and emissions problems. An efficient multi-
modal scheduling system requires technical and route support to mitigate traffic blockages and
congestion, and establish connection priorities. It must also be noted that many of these private
vehicle trips are mostly single occupancy which increase per-capita GHG emissions for residents.

According to Census 2011 survey by Statistics Canada, 69.9% of work commutes within Toronto
were made by cars with 5.4% of those trips were made as passengers. The same report states that
23.3% of trips were made by public transit, 4.6% by walking and 1.2% by cycling'!. An older report
from the City of Toronto states that 67% of trips entering Toronto in 2006 were made in single
occupant vehicles. Only one in every five trips into Toronto during the morning peak travel period
is made using GO train, GO bus, TTC and buses from other municipalities'2.

2.3. Socio-Economic Equity Challenges

A. Disconnected services

Limited access to public transit services, both in outlying suburban areas where multi-modal
connections are a challenge, or access to metro stations where accessibility is difficult, or lack of safe
first and last mile connectivity to the station, and inadequate quality non-motorised transport (NMT)
infrastructures i.e. for walking and cycling, discourage citizens from using public transport services,
and encourage a reliance on personal vehicle use.

This issue is further heightened by the lack of integrated land use patterns and the need for increased
mixed-use developments that provide broadband community needs. This lack of integration increases
the need for residents to travel longer distances to reach their job centers, groceries, recreation etc.,
and polarizes socio-economic inequities within communities. Absence of these commercial and

1T Statistics Canada, (Table 1.a Proportion of workers commuting to work by car, truck or van, by public transit, on foot, or by
bicycle, census metropolitan areas, 2011)

12 Toronto Public Health. Air Pollution Burden of Illness from Traffic in Toronto — Problems and Solutions. November 2007.
Toronto, Canada. (https:/www.toronto.ca/legdocs/mmis/2007/hl/bgrd/backgroundfile-8046.pdf)
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recreational facilities within walking or cycling distances, as per the 15-minute city ideal, heightens
the need for effective public transit, and where not available forces residents to rely on their personal
vehicles.

Gentrification further complicates the ideals of the 15-minute city as it forces lower and middle
income families to seek housing further out, perpetuating the cycle of personal vehicle use and transit
expansion. Strict urban growth boundaries combined with Community Investment Trusts, and the
elimination of exclusionary zoning, such as R1 residential zones/ single family housing zones may
assist in mitigating the impacts of gentrification and outward migration.

Oregon has demonstrated the benefits of effectively eliminating single-family zoning in passing of
Bill 2001, and the work of Mercy Corps’ Community Investment Trust provides several case studies
in effective strategies for mitigating loss of community due to gentrification.

B.  Affordability

Higher costs to access and use of public transit including limited multi-modal connectivity and longer
wait times deters users from using it. Whether actual or assumed, based on user perception,
individuals tend to take the fastest and least expensive route (these decisions are based on both status
and perceptions of what costs more based on the time and effort attributed to transit mode). 3
Additionally, housing rent around transit corridors is very high, and pushes low-income groups to
affordable areas which are predominantly outside the service areas - forcing them to rely on personal
vehicles if they have access to one. While electric vehicles (EV’s) may be less expensive to operate
annually, EVs are still more expensive than internal combustion engine vehicles and price parity is not
expected until 2025.!* This price premium limits widespread ownership across all

demographics, especially affecting lower-income groups.

C. Equity as ‘checklist’ [ Too many people left out |

Ensuring equity should be a point of discussion in all stakeholder and community engagements. It is
important that a continuity of unbiased consultation be facilitated to avoid gaps of representation from
initial project planning, through design development and implementation processes. However, there
are significant gaps during initial project planning, design development and implementation processes.
Toronto is a diverse city, with lots of immigrant populations, whose first language is not English (or
French). The material produced for consultation or for feedback surveys is not available in different
languages. While it is unnecessary to produce the material in all languages for the entire city, but for
specific Wards or neighborhoods, extra surveys and consulting material may be produced in the major
languages spoken there apart from English and French.

3. Research Methodology

The research team at OCAD University was keen to answer the following question:

How to achieve 2050 TransformTO targets by incorporating both environmental and social equity
lenses to achieve better health and equitable access for the residents of Toronto?

To successfully answer this question, the team undertook a mixed-methods research approach. They incorporated
the use of Literature Review to develop an understanding of green mobility practices, and how social equity
goals are accounted for in the transformation to green mobility development. Following the Literature Review,

13 Toronto Public Health. Air Pollution Burden of Illness from Traffic in Toronto — Problems and Solutions. November 2007.
Toronto, Canada. (https://www.toronto.ca/legdocs/mmis/2007/hl/bgrd/backgroundfile-8046.pdf)
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the team conducted a deep-dive case study analysis on six major cities across North America and Europe. These
cities were selected due to the degree of their operational similarities to Toronto. In parallel to conducting these
analyses, the team also interviewed key City of Toronto staff from the Environment and Energy Division, the

Cycling and Pedestrian Unit and staff from the TTC.

4. Case Study Analysis

The following data and best practices were derived from the case study research. The data was collected in #
alignment of key criteria focussed on governance structure, inclusionary policies with regards to access, and
affordability and lastly, mixed-use land development. #

City Barrier Addressed Toronto Applicability

London Governance and Financing Implementing congestion charging,

and reinvesting proceeds

Vienna Operational: Pedestrian Traffic Street Design, Increased space for

pedestrian use and biking
infrastructure

Paris Financing: Personal EV Adoption EV incentivization, and financing

New York City Governance and Socio-Economic: Equity Develop long-term visions with
and coordination in decision-making goals that are applicable for various

departments.

Chicago Operational and Socio-Economic Equity: EV | Evaluate options for providing
bus fleet, subsidies and bike share expansion | subsidies to disadvantaged

demographic groups.

Portland Governance and Socio-Economic Equity: Assimilate different programs and
Integrated State and local policies, departments towards a common
innovative engagement goal, and develop innovative

engagement and education
strategies.
41. London

London’s transportation system is unique for several reasons, one of them being its governance structure. The
Transport for London (TfL) is a model for both transport investment and management across the world with
approximately 44 percent of people in London using public transport to commute.'* This agency is part of the
Greater London Authority that is managed by the Mayor of London who has executive chair authority. Having a
single chair allows for increased public accountability while contributing to higher levels of customer satisfaction
due to increased knowledge of who to address concerns to. Furthermore, this agency overlooks and manages

14 Office of National Statistics. (2013), 2011 Census Analysis — Method of Travel to Work in England and Wales, London:

Office of National Statistics
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most of the transport modes in London, allowing for effective multi-modal integration that helps with both long-
term planning investments and timely implementation strategies.'>

A second notable and successful practice for London has been its ability to reinvest local funds in transport. In
the last 14 years, London has raised $2.7 billion in revenues from its congestion charging and all these funds
have been used to upgrade transport infrastructure.'®

Toronto Context:

Toronto currently faces both governance and operational barriers. To provide more collaborative integration in
the system would alleviate some of the governance barriers that hinder the achievement of the TransformTO
goals. Further, creating an additional revenue stream in the form of congestion charging on crowded corridors
like the DVP or Gardiner, and increasing the cost of parking and fuel can help to create a sustainable financial
model for public transit, and increasing ridership.

4.2. Vienna

Recently, Vienna was declared the world’s greenest city on the basis of air-quality, green spaces and access to
public transport.!” In 2017, Vienna had 81 miles of walkways, not including any trails. The city has undertaken
extensive research to understand how they can increase pedestrian spaces thereby providing a safe option to both
cyclists and walkers, and how they can construct even and wide pathways. For example, narrow and brick paths
raise concerns of inaccessibility to families with strollers, individuals on wheelchairs and others with disabilities.
Recognising these barriers, Vienna has developed a single Pedestrian Master Plan strategy in 2017 that addresses
all barriers, challenges and implementation pathways.'® The highlight of this plan is that it takes into perspective
new housing construction plans that will increase user traffic and views them as opportunities to enhance the
sidewalk network.

Toronto Context:

The pandemic has decreased TTC ridership and increased preferences for walkability and biking.!® Increased
accommodation and enhancement of pedestrian infrastructure in TransformTO goals can assist with addressing
some of the socio-economic challenges.

4.3. Paris

Paris aims to phase out combustion engine vehicles by 2030.2° In France, the local authorities have been strongly
aligned in the development of charging stations, leading to increased efforts to encourage public adoption of
Electric Vehicles (EV).?! The federal level involvement has led to successful implementation of a taxation

15 The full range of transport that comes under the responsibility of TfL includes: Underground; Overground rail, including some
national rail services into Liverpool Street; trams; buses; river services; 580km of streets and all traffic lights; cycling; traffic
management on red routes; taxi licensing and regulation; Dial-a-ride; Congestion Charging; the Docklands Light Railway and Air
Lines

16 Transport for London. Freedom of Information: Transparency, 2017. https:/tfl.gov.uk/corporate/transparency/freedom-of-
information/foi-request-detail ?referenceld=FOI-2271-
1617#:~:text=All%20revenue%20generated%20by%20the.in%20the%20Capital's%20transport%20infrastructure
7EuroNews.”Vienna crowned world’s greenest city for its parks and public transit.” May, 2020.
https://www.euronews.com/2020/05/12/vienna-crowned-world-s-greenest-city-for-its-parks-and-public-transit

'8 Town of Vienna. “Pedestrian Master Plan.” https:/www.viennava.gov/DocumentCenter/View/2636

19 Interview with TTC.

20 Electrek. “Paris to only allow electric cars as soon as 2030 ahead of France’s 2040 goal.” October, 2017
https://electrek.co/2017/10/12/paris-electric-cars-2030-ahead-of-france/

21 Watson Farley & Williams. “The Future of E-charging Infrastructure: France.” May, 2020. https://www.wfw.com/articles/the-
future-of-e-charging-infrastructure-france/
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system, the burden of which falls on consumers buying CO2-emitting cars. While buyers of CO2 emitting cars
are taxed, those switching to EV cars receive a monetary bonus in addition to a 50 percent discount on license
plates. These monetary incentives vary across different income households, with the low-income households
receiving the most, working towards establishing more equitable options for purchase. Further, these incentives
apply to both, purchase of first and second-hand vehicles.?

Toronto Context:

To achieve the TransformTO goal, significant EV uptake is required; presently 6300 vehicles are currently
registered as EV’s in Toronto.?* To increase uptake, the City can explore financing avenues to reduce upfront
costs, for both used and new vehicles. Additionally, increasing the number of e-bikes through Bike Share can
also help mitigate financing barriers in the short-term.

4.4. New York City

PlanNYC is a long-range strategic plan that New York City released to ‘ensure a high quality of life for its
residents and contribute to a 30% reduction in global warming emissions’. The transportation plan included,
promotes creation of new safe cycling infrastructure including bicycle parking. Since then many innovative
methods have been used to increase the ridership within the city including adopting ‘Vision Zero’ for road safety.
About 60 public plazas and squares have been designated as pedestrian only and the plan has created 600km of
bicycle infrastructure. New York city has also been innovating through shared bikes facilities and car-sharing
schemes.?* Due to the vastness of the city and its different characters; context and roads, different complete street
templates have been created for the network to better accommodate different combinations of transport modes.
The City has also partnered with different citizen groups for decision making, as well as different departments of
the City such as public health, housing, parks etc. 2° The ‘Brooklyn Active Transportation Community Planning
Initiative’ which was a street redesign and community enhancement project involved New York City Department
of Transportation, Department of Health and Mental Hygiene, Brooklyn District Public Health Office, and
Brownsville Partnership (an initiative of Community Solutions) and demonstrates the level of city collaborative
management necessary for successful implementation.?®

Toronto Context:

It is essential for the City to have a long-term vision with a set of goals that are common for its various
departments and programs. This allows for better integration and coordination between various departments. It is
also critical to include departments for Public Health , Mental Health, and Community Housing to ensure social
equity and serve the larger socio-economic and quality of goals along with TransformTO goals through
transportation innovations. Toronto Hydro with Public Works may act as a critical and valuable asset especially
when implementing electric mobility at a large scale.

4.5. Chicago

The Chicago Transit Authority or CTA manages the transportation services in the city, and offers discounted
ticket prices for children, students, seniors and people with disabilities. However, no such discounts are available
for low-income individuals. The City is working towards increasing equity and inclusion amongst its residents.
Studies conducted indicate that a 50% fare subsidy for low-income adults who comprise 10-15% of the ridership

22 Fleetcarma. “ What can we learn from France about EV adoption?” https://www.fleetcarma.com/can-learn-france-ev-adoption/

2 City of Toronto, “Electric Vehicle Strategy: Supporting the City in Achieving its TransformTO Transportation Goals”

24 Knupfer, Stefan M., Pokotilo, Vadim and Woetzel, Jonathan: “Elements of success: Urban transportation systems of 24 global
cities (June 2018)” Pages 64, 65

2 City of Toronto Public Health: “Road to Heath: Improving Walking and Cycling in Toronto, (April 2012)” Pages 54, 55, 71-
74

26 Center for Active Design. “Brooklyn Active Transportation Community Planning Initiative®
(https://centerforactivedesign.org/brooklynactivetransportation)
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would cost $25-50 million annually, however it is estimated that this will provide them easy access to
employment and other social services, thereby having a positive impact on the regional economy.?” In addition
the goals of the Chicago Metropolitan Agency for Planning (CMAP) includes creating and supporting linkages to
disadvantaged communities to jobs and services and provide improved transportation choices to low-income
individuals to avoid placing any kinds of disproportionate burdens on them.?® Chicago’s public bicycle share
program, Divvy Bikes, launched a program in 2015 ‘Divvy for Everyone’ which focused on establishing stations
in low income neighborhoods, low priced annual membership, and waiver of credit card requirements.?’ As part
of the City’s electric mobility plans, CTA along with the CMAP is working towards converting its transit fleet
into electric vehicles. They see this as a measure for setting an example as well as a market for electric vehicles.
The expansion aims at converting 25% of the bus fleet into electric and installing infrastructure including
charging stations for them. 3

As part of public engagement and changing the perspective towards riding cycles, a successful program; the
Mayor’s Ambassadors program has been termed successful and has sought volunteers to participate in the
program to encourage residents to ride more bikes on the streets and eventually make a switch from personal cars
to cycles. The educational campaigns target bicycle riders of all ages and competencies, non-bicyclists, and
motorists. These Ambassadors deliver bicycle safety and road-sharing information at public engagements,
neighbourhood festivals and community events.’! The City has also overlapped its bicycle ridership goals with
increased road safety goals, to minimize the safety concerns and unwillingness by people to ride a cycle with
fast moving vehicles on the streets.??

Toronto Context:

The city should look at its long-term vision in a comprehensive manner, coordinating different agencies to achieve
common goals through shared priorities and specific strategies around transport and bicycle / e-scooter ridership. It
should also carry out cost benefit analysis for income, age and need-based subsidies for its residents, to develop
measures that are more equitable and do not impact specific minority immigrant groups disproportionately.

4.6. Portland

With stronger policies at local and State levels, investments, and proper education the City of Portland has the
one of the highest bicycling mode-share networks 3* amongst North American cities and has a high percentage of
work trips by bicycles. Its Complete Streets Policy has increased the number of cycling infrastructure as well the
number of cyclists. Any new development, construction or rebuild requires the inclusion of cycling facilities.
This is further supported by the State of Oregon’s Bike Bill program which allows for 1% of state-wide
transportation revenue to be utilized for bicycling and pedestrian infrastructure improvements. The City’s unique
urban form with smaller block sizes, inclusive land use, and transit integration have further enhanced the
ridership. Cyclists are allowed to bring their cycles onboard the city buses, streetcars and transit trains, and the
transit agency also has a “Bike & Ride” facility that provides secure bike parking facilities at the stations. Apart
from implementing innovative and different bike facilities such as shared lane markings, bicycle boulevards,
coloured bike lanes and bicycle traffic lights, the City also deploys innovative education and engagement
strategies. Some of them include active adult and youth bicycle education courses, Bike-to-Work Days and

27 Marysue Barett (2019). Chicago Business. “Can Transportation Equity happen in Chicago?”
(https://www.chicagobusiness.com/lightfoot-100/can-transportation-equity-happen-chicago)

28 Manaugh, K., Badami, M., & El-Geneidy, A. (2015). “Integrating Social Equity into Urban Transportation Planning: A
Review of Metropolitan Transportation Plans in North America.” Page 15

29 Mohith, Mohammad. “(In)Equity in Active Transportation Planning: Toronto’s Overlooked Inner Suburbs (July 2019)”. Page
15

30 Katie Pyzk (2018). Smart Cities Dive.” A look into Chicago's electric vehicle future

31 pedestrian and Bicycle Information Center: “Case Study Compendium, (July 2010)”. Page 57
32 Miovision Technologies: “Building a bike friendly Chicago: How video data is moving Chicago forward”

33 City of Toronto Public Health: “Road to Heath: Improving Walking and Cycling in Toronto, (April 2012)” Page 23
https://www.toronto.ca/legdocs/mmis/2012/hl/bgrd/backgroundfile-46520.pdf
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Ciclovia (car-free) events, and City-sponsored events. The city further aims at installing 1090km of bike
infrastructure by the year 2030. 34 *

As mentioned previously, In Portland Oregon, Mercy Corps Northwest piloted the first Community

Investment ever as an innovative model to mitigate gentrification caused by urban revitalization and the demand
for walkable communities.?” Coupled with the elimination of exclusionary zoning, Portland paves the way for
urban innovation in not only making the ideals of the 15 minute city attainable for a broad transect of the
population, Portland also paves a path toward mitigating gentrification induced vulnerability and lifting up the
assets of lower income communities.

Toronto Context:

The example above shows how a comprehensive and coordinated effort to finance, educate, and incentivise a
bicycling network can be utilized to change transportation habits. To achieve the TransformTO goal, the City
needs to expand its cycling services to underserved areas and combine it with the City’s Neighborhood
Improvement Areas (NIA) program to have a holistic impact. This needs to be supported by improving the
existing cycling infrastructure and ensuring the routes are safe and protected from fast moving traffic. This can
be ensured and supported through the Vision Zero program that looks over safety for all road users. Apart from
this, there is a requirement for stronger policies from City and provincial levels to enable the City to execute
projects at a faster pace and that provides the necessary funding mechanisms for implementation.

5. Recommendations

5.1.# Encourage Active Transportation Infrastructure

® The least expensive and most environment friendly mode of transport is walking followed by cycling.
Therefore, adequate efforts need to be undertaken to highlight their importance and encourage residents
to use them, through education and campaigns

® This needs to be supported by providing proper infrastructure for walking and biking, for example,
sidewalks that are properly maintained throughout the year, and wide enough to accommodate the
users, and bike facilities that are marked, prioritized and designed with an adequate buffer to ensure
safety from fast moving vehicles.

® Adopt innovative practices such as shared streets, physical traffic calming measures, speed zoning etc.
to create safe space for pedestrians and cyclists that would encourage them to use the facilities.

5.2. # Reduce Transport Demand and discourage the use of personal vehicles
and to encourage public transport.

® Encourage the development of livable communities; for example, a localized mixed-used development,
where various services and facilities such as healthcare, education, employment, commercial,
entertainment, and recreation are within short distances through walking and cycling, and not require
the use of a personal vehicle.

® (Create policies that would encourage the creation of Transit-oriented Developments (TOD) that are
mixed-use developments centered around a mass transit node or bus station. This would encourage

34 Clean Air Partnership: “Building Better Cycling Arteries in Cities Lessons for Toronto (2010)”
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reliance on public transport for longer commutes and ensure more shorter trips locally through walking
and cycling.

e Enable policies to ensure housing affordability, by creating financial models that couple diverse
demographic rental and ownership group models, with options for families and extended families.

® Adopt innovative policies that would make ownership and use of a personal vehicle more expensive,
making it less expensive to use public transport and active transport modes.

O Congestion pricing is an innovative tool that is being used in many cities, where drivers are
charged a tariff to drive in designated zones of the city during weekdays. London and
Singapore have adopted this practice in their downtown and other job centers. This additional
price discourages residents from driving to their work, making public transport a better option.

O Increasing parking rates, fuel costs, and vehicle ownership costs has over the time proven to
change behaviour from private vehicle driving to public transit for employment or commercial
center commutes.

5.3. Create a sustainable financing model

® To actualize transportation goals, long term investment is needed. The current approval mechanism
depends heavily on the City’s budget cycle and provincial support, creating gaps in implementation
timelines.

e The City can create a new fund that can leverage private capital to ensure continuity of all transportation
related goals and in addition, they can adopt innovative policies as mentioned and reinvest the revenues
in achieving target goals. London has been a prime example of reinvesting all funds raised through
congestion charging into enhancing its transportation networks.

5.4. Move towards cleaner fuel sources

® Switch to cleaner fuels for transportation. Since new technology and vehicles are expensive it is more
economical for cities to gradually convert their public transport fleet into electric vehicles. Although
higher upfront costs, a program of cost recovery through operation, ticketing, increased ridership is
needed.

® Smaller electric vehicles can be used as part of para-transit services or feeder bus networks that help in
addressing first and last-mile connectivity challenges, and make access to train and bus stations easier
and more reliable.

® FElectric vehicles may also be part of an e-bike share fleet, of e-scooters and car-share. While the e-bike
share may be part of the city’s existing bike share programs, the other two would require additional
policies to guide city street usage and prevent other mode disruptions.

® Electric vehicles as public transport fleets or private vehicles require charging stations which need
supportive infrastructure. Care must be taken to ensure that these infrastructures are distributed
equitably through the city neighborhoods.



6. Next Steps

® Develop City-wide long-term visions, goals, and holistic measures to achieve them through
engagement with different agencies and departments simultaneously.

® (reate a special group to oversee TransformTO goals for 2050, to coordinate specifically with the
various stakeholders to ensure a dedicated and more responsive process. It must also engage with other
municipalities in the GTA to ensure an exchange of resources and benefits for the entire region. This is
specifically critical to understand transportation needs for people commuting from different
municipalities daily for their jobs.

® Implementation strategies should undertake socio-economic and equity impact assessment at each
stage to ensure that all groups and communities benefit equitably.
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