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Project Overview

This summary presents the results and conclusions of a four-
part series of reports produced between 2020 and 2022 by

the Toronto 2030 District’s Pathways Project. Taken together,
these reports explore credible pathways to achieving net-
zero operational greenhouse gas (GHG) emissions for the built
environment in the Toronto core by 2050.

Ultimately, the goal is that this project will help lay the foundation for practical implementation of its
recommendations through pilot programs, experiments, new incentives and programs, and proposals
for regulatory reform.

The Toronto 2030 District is part of a North American network of building districts and cities, the goal
of which is to catalyze transformation in the built environment and the role it plays in mitigating and
adapting to climate change. It is a public-private partnership that is committed to achieving a low-carbon
future. Its members include property owners and managers, tenants, utility companies, government,
service providers, and civil society actors.

Toronto 2030 District's vision is that:

Toronto will have net zero GHG emissions and be a healthy place for all to thrive.
Vibrant cultural, entertainment, business and residential communities will be
underpinned by a sophisticated clean infrastructure for essential resources and services.

The energy network will be clean, resilient and create minimal waste.


https://2030districts.org/toronto/members/
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The District's first project was to create the Toronto 2030 Platform. The Platform was developed by the
Canadian Urban Institute to track building performance and progress toward GHG reduction targets in
the District. It displays energy use, water consumption, and transportation emissions data for the District
by building type and block.

The second project was to search for a pathway or pathways to District decarbonization in the most
economically feasible way. We started with a cost model for fuel switching, since this is both necessary
and sufficient for decarbonization. Using that model, we explored ways to reduce costs and increase
practicality.

This work is documented in four reports, each of which represents a distinct phase of the
Pathways Project:

>) Phase one is a high-level overview of the Toronto District—the city’s downtown core—
with a focus on the current state of the District's building and energy systems, and
the challenge of moving the system to 100% net-zero GHG emissions. This phase is a
foundation for the more detailed work that followed in the next three phases.

> Phase two examined the cost and viability of transitioning existing on-site combustion
systems to emissions-free energy. It explored the feasibility of six options to replace
natural gas heating systems: blue and green hydrogen boilers/furnaces, electric boilers,
electric ground-source heat pumps, electric air-source heat pumps, and hybrid systems
using renewable natural gas and electric heat pumps.

> Phase three looked at whether heating-load-related building retrofits can help reduce
the cost of fuel switching and contribute to the pathway to net zero. The measures
examined in this phase are consistent with the City of Toronto's definition of a deep energy
retrofit.

>)  Phase four consolidated the project’s findings. It also examined three additional
technological solutions to assess potential contributions to reaching net zero in the
Toronto District. As well, it discussed system-level policies and programs that need to be in
place to help drive progress along the pathway.

Combined, the reports explore the ways in which Toronto District buildings can decarbonize, whether and
how it is possible to help the electrical grid manage peak demands resulting from these decarbonization
efforts, and the implications for building owners in terms of cost, feasibility, and more.


https://www.toronto2030platform.ca/
https://2030districts.org/toronto/toronto_about/ 
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The key findings from the project are that:

©

Fuel switching is both necessary and sufficient to achieve net-zero 2050 goals— i.e., we
cannot achieve our goals without fuel switching away from unabated natural gas. No other
steps are necessary to eliminate GHG emissions from a building.

Deep building retrofits can make a building more comfortable and appealing to tenants
and can also reduce costs over time. However, building retrofits are neither sufficient

nor necessary for achieving GHG reduction targets. Given the relative infrequency of deep
retrofits, they are unlikely to contribute significantly to 2030 targets, although by 2050
they can provide value by reducing overall demand for energy.

Solar and battery options are neither sufficient nor necessary for the achievement of
emissions targets in buildings. In some cases, however, they can reduce costs to building
owners or provide resilience.

District heat networks produce emissions if their source of heat produces emissions.
Toronto's systems use gas as a heat source, and therefore they are inconsistent with
our climate goals and their use should not be expanded until their fuel is replaced with
clean energy sources.

In 8 years, fuel switching alone at time of replacement can
hit the 50% global emissions reduction target
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Bold policy change is necessary, as the current policy framework is having little effect on buildings.
Based on the work undertaken in the four phases, the Pathways Project encourages the following policy
and program priorities:

+ Implementing a net-zero framework over the next two to three years for Crown corporations,
regulatory bodies, and key Ontario ministries. This process must begin with a Government of Ontario
commitment to net zero by 2050;

+ Enacting a sunset clause for the installation of new natural gas-based heating systems;
+  Providing financial support for the installation of heat pumps;

* Using building codes and building-performance regulations to accelerate the process;
+ Advocating for the phase-out of gas-fired boilers; and

+ Supporting experimentation with clean gases without delaying current electrification efforts.
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Phase One: Background—
What is “the District"?

The Toronto District is the core of the City of Toronto and the
financial and economic centre of the city. It comprises approximately
16 square kilometres and is bounded by the Don Valley Parkway to
the east, Bathurst Street to the west, the railway lines

(i.e., Dupont Street) to the north, and the lakefront to the south.

The District had 238,000 residents in 2016, up by 41% from 2006,

an increase that is greater than the city-wide rise of 9%.

Downtown Toronto was chosen because it contains every building type in the province except industry.
We needed a “test bed” where we could verify real issues but that was small enough to be manageable.
The study area includes single-family homes, apartment towers, “Main Street” retail, malls, small office
buildings, office towers, schools, universities, hospitals, and government buildings.

Energy needs and consumption

Without intervention, the District's electricity and natural gas demand are projected to keep rising this
century due to Toronto's growing population and role as an economic development powerhouse.

The District consumes roughly 20% of Toronto’s electricity and 12% of Toronto's natural gas, although it
contains only 3% of the city's land area. In 2017, the District's total energy consumption for buildings was
10,030 gigawatt-hours. Natural gas fuels purchased and combusted directly in buildings represented 48%
of total energy consumption. Energy sources purchased by proportion are grid electricity (37%), deep
lake-water cooling (DLWC) (electricity, 9%), district heating (natural gas, 5%), and water (electricity, about 1%).

These energy sources emit about 1.2 megatonnes of carbon dioxide per year. Of this total, natural gas
for heating accounts for the largest share, at 74%, followed by natural gas-producing steam (16%) and
electricity (10%).

The District is also home to nine data centres, which have power demands ranging from 2.4 to
10 megawatts.
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Energy sources within the District

The District contains five multi-building energy systems, which meet its needs in various ways.
Currently, these systems supply 14% of the District's energy needs:

1. The University of Toronto's district steam system and hot water system, which use
natural gas to produce electricity and steam for 121 buildings on its downtown campus.

2. Enwave Toronto's energy system, which, in partnership with the City of Toronto,
manages a district energy system covering approximately 2.5 million square metres
and delivers services to more than 150 buildings in downtown Toronto. On the cooling
side, the system is connected to the Island Water Treatment Plant and the DLWC; on the
heating side, three boilers use natural gas to produce steam.

3. Toronto Community Housing's Regent Park community energy system, which supplies
heat and cooling services to more than 800 residential units, commercial retail spaces,
and City of Toronto buildings.

4. Toronto Western Hospital's heating system, which provides heating for the hospital
through a decarbonized sewage energy-exchange system.

5. Mirvish Village's heating and cooling system, which will supply the energy needs of this
new residential and commercial development in the Annex neighbourhood.’

Although Mirvish Village is on the perimeter of the District, it is a good example of a recently developed shared
heating system, which is worth considering in our portfolio when looking at archetypes.

08



« TORONTO 2030 DISTRICT SUMMARY REPORT 09

Phase Two: Replacing Natural Gas—
What Can Be Done?

Phase two of the Toronto 2030 District’s Pathways Project is its
assessment of options for energy-supply decarbonization to replace
end-use natural gas combustion in District buildings. The second
report in the series examined solutions to replace 100% of existing
natural gas, assessing the feasibility—both from a technological
and cost perspective—of the available options. Many people cost
individual energy measures, so we wanted to give owners a way to
compare these to their own buildings. We therefore developed a
cost-per-square-foot model.

The analysis is based on a database we built from metered data collected in 2017. Partners included
Toronto Hydro, Enbridge Gas, Enwave, and the Municipal Property Assessment Corporation (MPAC).
We collected information on full city blocks so as to not violate customer privacy, and we used MPAC data
to approximate the composition of the blocks.

The designers on our team have experience designing buildings over the last 30 years and in interior
fit-out, system replacement, and larger renovations in older buildings. Using this knowledge, we divided
the occupancy into building typologies, usually based on building age. We assigned typical envelope and
heating systems to those buildings and predicted energy use. We then cross-checked their energy use
against energy use-intensity data published by the Ontario Association of Architects. Finally, we cross-
checked the totals against the aggregate metered data from the platform study.

Through this analysis, we know that some of the more unique building types are miscategorized; however,
they are a small portion of the total, and we know that every cubic meter of gas and kilowatt-hour of
electricity have been accounted for. The result should be viewed as accurate by plus or minus 10%.

We then developed fuel-switching scenarios and envelope upgrades for each building typology and had
them costed by supplier and by cost consultants. We used this data to develop square-footage costs for
upgrading each building typology. We used 2021 costs as a baseline, which we later referenced when we
evaluated market trends.
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The report looks at three energy carriers: (1) renewable natural gas (RNG), (2) hydrogen, and (3)
electrification. These three energy carriers were translated into six heating solutions: blue hydrogen
boilers/furnaces, green hydrogen boilers/furnaces, electric resistance, electric ground-source heat pumps,
electric air-source heat pumps, and hybrid systems using renewable natural gas and electric heat pumps.
We assessed the six options for cost, ability to meet 2030 IPCC recommended targets, trend factors, and
impact on the electricity grid.

Cost

Viewed by occupancy type, we can get a sense of the impact of fuel switching, at current capital
improvement costs, on different types of buildings (see Figure 1). This is important, as different buildings
have different business models. In a multi-unit building, for example, a 750-square-foot apartment
would have, on average, an amortized capital and operating increase of $156/month if it was switched
from natural gas heating to an air-source heat pump, which is a significant amount for many owners
and renters. If amortized capital costs are excluded, the operating cost increase would be approximately
$30/month for this size of apartment.

On the other hand, for a class A office with an average lease rate of $38 per square foot per year (which is
the average in the District), an increase of $2 per square foot is more palatable. Members of the advisory
committee felt that, for offices, these costs were too high to attract tenants willing to pay more for a
low-carbon building, but if fuel switching was mandated for all landlords, the costs could be managed.
Restaurants will face significant increases given that they are very high energy users compared with other
occupancies. This points to a need to address the restaurant sector as a special case.

It is also important to consider the relative similarity of costs for heat pumps and blue hydrogen in single-
family homes. Heat pump technology is more mature for this building type and there is more competition
and greater innovation. This is not the case for larger heat pumps, however, although there is currently
no technological reason why the price of larger heat pumps would not come down if demand accelerated.
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Heating Retrofit Average Cost Comparison by Fuel Type

Figure 1 | Total cost comparison for fuel switching by occupancy and six fuel-switching alternatives
(current actual costs or estimated current costs where markets do not yet exist)

When we look at average costs by technological solution (excluding restaurants), other insights appear.
Electric resistance heating has a lower cost than heat pumps, as operating costs are higher than for
heat pumps but capital costs are lower. However, capital costs can be subsidized for early adopters and
will decrease as demand increases—this is true of all technologies that have more developed markets.
Operating costs are unlikely to come down; however, in the case of blue hydrogen, it is the industry that
projects it will be inexpensive: data is estimated as no blue hydrogen system with functioning carbon
capture and storage exists. In addition, the capital costs of blue hydrogen are lower because it is currently
assumed that much of the existing heating mechanical equipment can be retrofitted for this new fuel
source; however, operating costs are higher than for air-source heat pumps. By contrast, air-source
heat pumps have a higher capital cost, as natural gas heating equipment will need to be replaced with
air-source heat pump technology, but lower operating costs than blue hydrogen. Electric utility costs are
likely to be more stable in the future once the energy grid has been developed to meet this new demand.
(Heat pump and RNG costs are taken from current data.)
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Meeting the 2030 Targets

In order to meet the 2030 targets, work needs to begin now on decarbonizing buildings in the District.
Over the next seven years, we need to move quickly to develop policy, build out the energy supply, and
convert every current gas customer to a different energy source. Practically speaking, if the network is
not in place now, as is the case for hydrogen, it cannot be relied on to meet 2030 targets. This means that
electrification is the only viable option to contribute to 2030 targets (see Figure 2).

Targets

Figure 2 | Implementation scenario to meet international targets
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Trend factors

A consolidated review of the non-cost considerations is set out in Table 1. (Green shading denotes moving
in a positive direction; yellow shading denotes a neutral or an as-yet uncertain direction; and red shading
denotes a negative direction.)

Multi-factor Analysis

Blue Green Electric Cold Ground- Hybrid

Hydrogen Hydrogen Resistance Climate Source Air-Source
(Air-Source Heat Pump Heat Pump/
Heat Pump) Renewable

Natural Gas

Cost/square foot
/year (capital plus 233
operating)

Potential for fuel
cost change

Emissions

Potential
for end-use
cost change

Supply chain
maturity

Required system
expansion

Multi-factor analysis—scale of the challenges
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While blue hydrogen appears to be competitive from a cost perspective, there are a number of barriers
to it becoming a feasible solution for building heat, including (1) that there is currently no supply chain
for the manufacture, distribution, and consumption of blue hydrogen in Ontario at scale; (2) it is not
100% carbon free; and (3) there are unresolved safety concerns related to the storage, transportation,
and use of hydrogen for building heat.

The hybrid solution combines RNG and electrification, and takes advantage of the fact that “standard”
heat pumps, which operate to about -10° Celsius, are much less expensive than cold-climate heat pumps.
Thus, heating could be electrified using the standard pumps, and the existing gas system could be used as
backup during peak demand days. Barriers to this solution include access to sufficient RNG to meet peak
heating needs and convincing customers to pay for a system year-round that they only use a few times
per year when the temperature is lower than -10°C.

An electric heat pump strategy relies on a mature electricity industry and on largely clean energy, and
its costs are likely to come down as demand for heat pumps increases and the technology advances.
The challenges relate to whether the electricity system can meet these growing demands and manage
new winter peaks.

Grid impacts

We evaluated the seasonal impacts of electricity consumption for each heating technology. As shown in
Figure 3, analysis for the District suggests that peak demand may increase by 1.4 (standard heat pumps)
to 3.45 times (electric resistance) of current demand.

Overall, data from Figure 3 shows that the impacts on energy consumption and peak demands will
depend on the technology being used and severity of cold weather events. This will be key to assessing
the required investments in upgrading the transmission and distribution system to meet load and peak
demands.
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District Hourly Consumption with Electric Heat added
to Existing Electrical Load by Heating Technology

4.0
100% Electric Resistance
100% Air-Source Heat Pump
3.5 100% Hybrid Air-Source Heat Pump with Renewable Natural Gas
Current Electrical Consumption
100% Electric Resistance Heating Yearly Peak = 3.026 eGWh (+345.0%)
s 3.0 100% Air-Source Heat Pump Heating Yearly Peak = 1.75 eGWh (+200.0%)
g 100% Hybrid Heating Yearly Peak = 1.321 eGWh (+151.0%)
= Current Yearly Peak = 0.877 eGWh
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Figure 3 | District hourly consumption with electric heating added to existing electrical load by
heating technology
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The analysis demonstrated that electrification is the most technology-ready option to replace 100% of
natural gas demand in the District. Heat pumps are the preferred electrical solution due to their efficiency;
if complete electrification were based on electric resistance heating, peak capacity would have to be
increased by 350%. The current capital cost of heat pumps, particularly in the commercial sector, is a
barrier to adoption. Scaling up heat pump applications and improving technologies will likely improve the
economics within a relatively short time frame.

Blue hydrogen was the cheapest of the options examined; however, this assessment was based on
estimated costs, as a blue hydrogen supply chain does not yet exist in Ontario. Green hydrogen, although
the better option from a low-carbon perspective, is the most expensive option and is therefore not
considered viable. Even with a carbon tax of $170 per tonne, the low-end estimate for green hydrogen
is currently more than four times the cost of natural gas. To be viable, hydrogen requires a large-scale
energy system transition that includes government, sector, and customer coordination. An incremental
transition to hydrogen for buildings in the District is unlikely to be viable. In addition, significant safety
issues need to be addressed before hydrogen can be used in buildings.

RNG will not be available in sufficient quantities to replace current natural gas demand in buildings,
although it might be available to provide peak heat in hybrid systems. However, the RNG supply chain
does not yet exist at scale, and the business model for hybrid RNG systems has not yet been developed.

Conclusions

Natural gas currently meets about two-thirds of the province’s residential space- and water-heating needs
and 50% of the commercial sector’s needs. Given its predominance, moving away from the combustion
of natural gas in buildings has significant challenges, in part owing to the many advantages of this energy
source, including its cost-effectiveness, ability to deliver energy on demand, and the fact that it is a mature
and established industry.

However, the District will not achieve its net-zero goals if a large, system-wide transformation does not
begin soon. Electrification is considered the most viable option today. Given the benefits of gas, mandatory,
economy-wide policy will be necessary to drive the needed change.
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Phase Three: Building Retrofits—
Do They Matter?

The third report in the Pathways Project examined whether
investment in heat-load-related building retrofits would reduce
the overall cost of decarbonization from the building owner’s
perspective. Contrary to our expectations, when upgrades are
completed solely for heat load reduction and the costs are not
partly paid for by normal end-of-life allowances, they are not
cost-effective.

The analysis looked at whether four kinds of measures—curtain wall upgrades, window retrofits, roof
improvements, and the use of energy recovery ventilators (ERVs)—can reduce the cost of fuel switching
in buildings. These measures have the greatest potential for energy reductions—approximately 60%—
which is the level at which efficiency can have a major impact on energy systems and (in a not-yet fully
decarbonized system) GHG reductions.

Most effective upgrades

The curtain wall upgrade is the most effective measure, with an energy heating demand reduction of 28%,
followed by the installation of an ERV, at 24%. Roof upgrades have a peak reduction of 2%. Overall, these
three measures could reduce heating peak demand by 54%.

For peak demand reduction in multi-unit residential buildings, window retrofitting is the most effective
measure (18%), followed by ERV installation (13%) and wall upgrades (11%). Roof improvements have the
lowest impact (3%). Overall, these four measures could generate a maximum reduction of 45%. In single-
family houses, these measures provide the highest level of reduction, at 85%.



« TORONTO 2030 DISTRICT SUMMARY REPORT 18

Replacement Costs

Figure 4 | Energy-efficiency replacement costs—Class A office

Cost considerations

Overall, the cost analysis of these retrofit measures shows little potential for cost savings when building
owners replace building components before their end-of-life for the sole purpose of reducing energy
demand. Figure 4 demonstrates that, in all cases, with the exception of ERVs, these investments make
decarbonization more expensive.
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End-of-Life Costs

Figure 5 | Energy-efficiency end-of-life costs—Class A office

Replacing building elements at end-of-life has a neutral-to-positive business case in most situations
(see Figure 5). However, the proportion of buildings to which this would apply is unclear. In the case of
building envelope elements, for most buildings in the District, end-of-life may not occur until after 2050.

When completed alongside significant renovations, deep retrofits can support decarbonization. This work
can also achieve other goals, such as increased comfort, increased asset value, and a reduction of peak
load on the grid, all of which increase the dollar value of the investment. As these end-of-life renewals
occur every 30 years or so, they will not significantly contribute to our 2030 goals, but could be of material
benefit for the 2050 goals.
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Phase Four:
System-Level Solutions

The final report in the Pathways Project summed up the project’s
findings to date and examined three additional technological
solutions to see if they would contribute to cost-effective building
decarbonization in the Toronto District: building-mounted solar
panels; behind-the-meter storage systems, which can be used

as backup energy storage in buildings; and the expansion of
district heating.

Our findings showed that these technologies are not necessary to achieve cost-effective decarbonization;
however, they can provide other general benefits such as additional grid capacity, backup energy
generation, supporting peak demand days, and financial benefits through the exploitation of time-of-
use pricing. The current costs of these technologies would need to come down in order to make them
economically attractive from a decarbonization perspective.

\l/
E\O/:— Solar
/]l\\
We looked at local independence, resilience, peak shifting, and cost for solar energy systems. Photovoltaic
(PV) systems on buildings in the District can provide returns on investment between 5% and 11% if there is
protected access to sun and installation is simple, particularly on very large, flat roofs and on single-family
houses.

However, the generation potential of these installations, even if maximized, will only contribute a fraction
of the total energy required in the District and will have an even lower contribution to generation during
winter electrical peaks caused by electrification of the District's heating systems.

PV systems alone are therefore not sufficient to provide building energy resilience during power outages.
When combined with batteries, PV systems can, however, provide buildings with some access to electricity
even during long outages, which are rare but costly if, for example, many people must be moved from
their homes.
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«

Batteries

Energy storage located in buildings has the potential to provide emergency backup energy for critical
services or peak shifting, but cannot reliably do both due to the unpredictable nature of emergencies.

Emergency backup battery systems benefit the building owner. Peak shifting mostly benefits the grid
operator; however, it would require the creation of policy to nudge owners in that direction. Simple building
heating controls are very cost-effective but offer the smallest benefits. The current cost of batteries is the
main impediment to deploying them for any significant benefit.

The analysis of these additional solutions concluded that they were not necessary components to a
decarbonization pathway. Building-mounted solar, even when coupled with battery electricity storage,
will not meet today's—let alone future—electrical loads using current technology.

T

g District heat

Although district heating systems are already heavily used in the District, accounting for more than 10%
of all heating, currently, 98% of all installed capacity is fossil fuel based, which means that switching from
a building-based solution to district energy will not decarbonize a building in the near term. Once district
heating systems are decarbonized, however, their expansion could become an option for building owners.

The way forward

This analysis found that the most urgent action required to achieve the 2030 and 2050 carbon emissions
targets is to focus on switching from fossil fuel to non-emitting energy for heat at the building level.
The only technology option currently available to achieve the scale of reduction in the time frame required
is electrification, although hybrid systems that also use RNG could become available once an RNG supply
chain is in place.

Electric options (particularly heat pumps) can be deployed immediately. The analysis showed that in
each case, fuel-switching costs were significant ($2 to $4 per square foot per-year increase) at today's
prices, but that these costs will come down as the market for clean energy heating equipment develops.
However, the electricity grid will need to expand to ensure that the growing demand can be met reliably.
The analysis also demonstrated that most building owners would be able to bear these costs if their
competitors faced the same costs.
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The importance of policy and programs

Fuelswitchingatthe scaleand paceneededtoreach2030and 2050 carbonemissionstargetswillnothappen
without the introduction of government policy and programs. It is therefore crucial that governments
start developing a policy framework that can guide overall system conversion over the coming decades.
This will require further research, involvement of key system stakeholders in consultations, and public
discussion of the options to replace natural gas in building heating.

The Pathway Project’s findings related to policy and programs therefore
stress the importance of:

+ Implementing a net-zero carbon framework over the next two to three years for Crown
corporations, regulatory bodies, and key Ontario ministries. This process must begin with
a Government of Ontario commitment to net zero by 2050;

« Enacting a sunset clause for the installation of new natural gas-based heating systems;
«  Providing financial support for the installation of heat pumps;

« Using building codes and building-performance regulations to accelerate the process;

« Advocating for the phase-out of gas-fired boilers; and

« Supporting experimentation with clean gases without delaying current electrification efforts.

The province also needs to develop policy, regulatory systems, codes, and standards; build these new
energy systems, including their generation, distribution, manufacturing, and supply chains; convert
3.8 million natural gas customers; and fully decarbonize the electricity grid and energy system.

The goal of the Pathways Project is that, ultimately, its findings and recommendations will lead to practical
implementation through pilot programs, experiments, programs, and proposals to achieve net-zero
operational GHG emissions for the built environment in the Toronto core by 2050.



TORONTO

205

DISTRICT

The Toronto 2030 District is a private sector-led initiative supporting District-wide reductions in
building-related energy, water, and transportation emissions across Toronto’'s downtown core.
Sponsored by Building Owners and Managers Association (BOMA) Toronto, the Ontario Association
of Architects, and Sustainable Buildings Canada, the Toronto 2030 District seeks to convene

key stakeholders in the local building sector in support of a more effective culture of building
conservation across all building types in the District.

If you would like to learn more about Toronto 2030 District's Pathways Project or collaborate with us,
please contact:

Steven Pacifico, Executive Director
Zero Carbon Buildings Accelerator Project
spacifico@2030districts.org
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toronto@2030districts.org
2030districts.org/toronto
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Appendix A

Toronto 2030 District (T2030D) wanted to take the opportunity to provide some additional context since the
completion of our four-part research series to explore credible pathways to achieving net-zero operational
greenhouse gas (GHG) emissions for the built environment in the Toronto core. Towards that end, we are
providing some additional information on key lessons learned, what we have been doing to promote our
research to help market adoption of fuel switching, and what our next steps are with regards to the Pathways
Project Implementation Phase.

Research is Novel and Needed

In discussions with key industry stakeholders, they believe our research is novel and needed. Many building
owners and industry stakeholders have been waiting to electrify building heat until after they do their deep
energy retrofits, which will significantly delay the decarbonization progress, and Toronto will likely miss its
2030 climate goals. Our research, which concludes that building electrification of heat is the most feasible
and economic pathway forward to decarbonize Toronto’s building stock, is novel and needed by the industry
to make the business case to electrify building heat when mechanical systems are due for replacement.
The real estate industry is ready and willing to support our work.

Outreach and Engagement Resources Required to Source Mid-Tier Pilot Participants

As a part of this research, T2030D has decided to focus on the Mid-Tier (B&C Class) Commercial Building
Sector, for a specialized pilot program entitled, “The Zero Carbon Buildings Accelerator Program.” This
pilot program will study Mid-Tier fuel switching projects to develop case studies and business cases to
provide precedent for the market and help to resolve current barriers in the market place. The Class A and
Multi-Residential building sector is already well serviced with regards to decarbonization efforts by the
industry and civil society organizations; however, the Mid-Tier sector has little support in this regard. We
have identified challenges when sourcing mid-tier pilot participants that would be interested in making a
capital investment to electrify their building heat. Due to inflation and other market forces the Mid-Tier
sector—especially office and retail—is struggling with the revenue side of their equation and making large
capital investments above business as usual is a constraint. In addition, with a lack of clear long term policy
signals in Ontario and building electrification incentives the business case is further challenged. Creating
traction and setting in place a robust outreach and engagement program for the Mid-Tier building sector
demands additional time and financial resources beyond T2030D’s initial expectations. Establishing an
effective and robust outreach effort requires significant time and investment to build a solid foundation with
stakeholders, fostering their enthusiasm and willingness to participate in the pilot projects.
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Key Barriers for our Target Mid-Tier Pilot Participants

In discussions with T2030D’s key stakeholders and industry associations, we have identified three key
barriers to decarbonization for Mid-Tier (B&C class) building owners; lack of knowledge, lack of time, and
lack of financial resources. These barriers are confirmed by the IESO’s Energy Management in the Ontario
Mid-Tier Commercial Real Estate Sector (2020) study. Toronto 2030 District is building programs that
address these barriers in order to gain participation—which will be discussed further in the Next Steps
section of this Appendix: (1) Developing a Fuel Switch First, Heat Pump Course to overcome the
knowledge gap. (2) Seeking funding to develop an Online Resource Library with Case Studies/Business
cases that key stakeholders can leverage to help gain support for their own projects and to learn from. (3)
With regards to time and financing, T2030D’s aim is to help support these pilot projects during key technical
assessments/ milestones. We are also helping our key prospects with incentives, grants, and financing
currently provided by the market. Our strategy and business plan took serious efforts to address these
three barriers.

Identification and Aggregation of Program Prospects

It can be difficult to locate Mid-Tier property owners within the downtown Toronto market because they do
not always participate in industry association memberships and they are not always easily traceable. We
have identified three channels to this market in order to mitigate for this risk;

1. The first channel is the partner network built by the T2030D, which has segmented the buildings in
a test area of Toronto and developed strategies for different building types. It proposes an approach
that partners with existing organizations within the supply chain to find prospective pilot buildings.
Please see our extensive network of members that we will leverage for this project—
https://2030districts.org/toronto/members.

2. The second channel is Toronto Hydro’s customer base which includes a wide spectrum of
commercial and institutional customers. We will aim to work with Toronto Hydro and their specialist
staff. Toronto Hydro is an active member of T2030D.

3. The third channel will be participants that are engaged through our learning channels (i.e., Fuel
Switching Heat Pump Course, Community of Practice workshops, Online Resource Library).
These participants and/or their clients will already be motivated to improve the performance of their
buildings and we will encourage participants, where applicable, to participate in our Zero Carbon
Building Accelerator Program.

This is what Toronto 2030 District has been doing to promote our findings and have them integrated into
various policy/programmatic discussions with our key stakeholders:
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Summary Paper Release

T2030D has completed an extensive outreach campaign to promote the findings of all four of our research
papers which was made into a brief in our Summary Paper. As part of this campaign, the Summary Report
was sent to all three levels of government and various relevant departments and multiple media agencies
highlighting our key policy and program recommendations.

Toronto Mandatory Emissions Benchmarking and Building Performance Standards for Existing
Buildings

The T2030D’s team has been working closely with the City of Toronto’s Existing Buildings team and have
been providing extensive feedback on their proposed Building Performance Standards (BPS) by-law as this
will provide a regulatory driver, with incentives/penalties, for the building sector to electrify their building
heat. We have provided survey feedback, written feedback, and verbal feedback from multiple Toronto
2030 District team members. We have also provided the city best practice BPS research from other
jurisdictions.  Our biggest concern is the ability for mid-tier building owners to comply with emissions
benchmarking data and the ability for them to navigate this by-law with high adoption rates. Therefore, we
have recommended wrap around services to ensure the highest rates of compliance and alternative
pathways for heat pump adoption which will be the simplest way for mid-tier building owners to comply with
this BPS by-law and significantly reduce their GHG emissions. T2030D believes that this new by-law could
be the single most important driver for the mid-tier building sector in Toronto to adopt heat pumps and the
electrification of building heat if designed effectively—which is why T2030D has prioritized the City’s
stakeholder consultations.

Federal Green Building Day on the Hill

On October 25th, 2023 the Vice-Chair of T2030D’s Board of Directors was invited to participate and consult
with Federal Ministers and their staff about important initiatives to support the decarbonization of buildings
in Canada, organized by the Canadian Green Building Council. Toronto 2030 District used this opportunity
to discuss our Pathways to Decarbonization research and advocated for better incentives, model building
code, financing, education, and support services for the adoption of heat pumps in Canada.

Heat Pump Financing Research

T2030D is working with RBC’s Climate Action Institute to research about the various financing mechanisms
for heat pump adoption here in Toronto; including, but not limited to, Canadian Infrastructure Bank, the City
of Toronto’s Energy Retrofit Loan Program, ESCOs, the Institute for Sustainable Finance, and internal
discussions. The goal of the project is to understand the landscape for heat pump financing, to recommend
best pathways forward, and to see if it is possible to develop a retail banking product that the banks could
offer specifically to help spur the heat pump market.

Efficiency Canada’s Mandatory Building Performance Standards Knowledge Network
Since the launch of the Summary Paper, T2030D has been invited to sit on Efficiency Canada’s Mandatory
Building Performance Standards Knowledge Network. The Knowledge Network comprises experts from
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different fields (e.g., community-based organizations, private sector entities, utilities, owners, and
occupants) interested in impacting the design and implementation of Mandatory Building Performance
Standards in Canada.

Building Decarbonization Alliance (BDA)

Since the launch of Toronto 2030 District's Summary Paper, we have been invited to become a member of
BDA, which is a non-partisan and cross-sector coalition working to change the narrative on building heat,
inspire and inform industry and government leadership, and accelerate market transformation. BDA has
also become a member of Toronto 2030 District. BDA has invited Toronto 2030 District to speak at their
national forum about our summary research in early spring of 2024 and we have already presented the
findings of our research to Alliance members.

Stakeholder Engagement: We have been working closely with Toronto Hydro’s Climate Action Division
and The City of Toronto’s Existing Buildings Team to ensure that are efforts are collaborative and aligned
to reduce duplication of work and to enhance the uptake of our programming. We have been discussing
and presenting our research, policy, and programmatic recommendations with a variety of industry
associations/organizations that operate within our jurisdiction; including but limited to, REALPAC (ESG
Committee), BOMA Toronto, HRAI, ASHRAE Toronto, TABIA, TAF (has joined our Advisory Board), RBC
Climate Action Institute, IESO, Toronto Hydro, Enwave, Enbridge, TRCA, Institute for Sustainable Finance,
Building Ontario Transformation Hub (BOTH), Efficiency Capital, and Ameresco. We have made
agreements to collaborate and to share information with regards to heat pump projects—in general—and
specifically for the mid-tier sector.

In 2023, Toronto 2030 District has developed a new implementation phase strategy and business plan
towards the goal of supporting mid-tier commercial real estate buildings to decarbonize their scope one
GHG emissions. The strategy was developed in consultation with our key stakeholders and community of
practice using a “Theory of Change” and transition accelerator lens in order to reduce barriers faced by our
intended audience. The following are four key programmatic areas we are focused on to accelerate zero
carbon buildings in the Toronto District:

1. Develop Fuel Switch First, Heat Pumps Course: Working with ASHRAE Toronto and HRAI we will
develop and deliver a heat pump course to improve knowledge and implementation of building
electrification with Mechanical Engineers/Designers, Building Owners, Facility Managers, and HVAC
suppliers.

2. Develop Online Practice Library: T2030D Zero Carbon Buildings Accelerator Program’s key mandate
is to spur the fuel switching heat pump market in our district. One current deficiency is a lack of case
studies/business cases involving upgrades to heat pumps in the mid-tier building sector. It is our
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intention to build a resource library filled with these such case studies—with a variety of building
“prototypes”—so that prospective building owners and suppliers have some precedent when going
down the fuel switching pathway. This library could also include contract templates, heat pump
research, and other similar tools.

3. Study Demonstration Pilot Fuel Switching Projects: Seek, attract, and/or align to 6-8 pilot fuel
switching (i.e., ASHP/GSHP) case studies which include, but are not limited to, building owner, building
specs/prototype alignment, technology used, pre and post normalized utility usage, quantitative and
qualitative business case metrics (i.e., cap rate, LCA cost savings, carbon/energy reductions, appraised
value), barriers and enablers of project process. We will be focused on the mid-tier commercial real
estate sector (i.e., B & C class building types). Other case studies not part of the pilot program or within
our district should also be leveraged as educational tools for the Heat Pump Courses and Online
Practice Library. After this phase, we will look to scale our level of support and number of pilot projects
enrolled into the program.

4. Support Building Electrification Policy: There are multiple building electrification policy initiatives
that T2030D is collaborating and supporting—Building Decarbonization Alliance, Efficiency Canada,
Canadian Green Building Council, Heating, Refrigeration and Air Conditioning Institute of Canada
(HRAI), City of Toronto, etc. Primarily, we will be working with the Federal Government for model code
enhancements, incentives/financing and workforce mobilization, the Province of Ontario for more a
more stringent building code that helps us achieve 2030/2050 climate goals and workforce mobilization,
and the City of Toronto to help support their emission-based Mandatory Building Performance
Standards (MBPS) in their Net Zero Existing Buildings Strategy. This is one of the most important
levers we can use to create market-wide transformation and business certainty for building owners.
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