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About CAP ('
-

« Charitable Environmental Organization

« Collaborates with municipal governments and
partners to reduce greenhouse gas emissions,
enhance resilience 1o extreme weather events,
and promote a low-carbon economy.

« Qutreach, Awareness Building & Collaboration

« Capacity Building and Implementation Support

« Transfer of Actions & Scale Up of Actions



What's Needed for a Low-Carbon Energy Planning Project ('

* Need 1o install more low-carbon energy
systems(LCES)

« Developers need a better understanding of
the systems in place to select low carbon
options

* |f not fossil fuels, then what@e

* Increased fransparency on low carbon
business cases for various building archetypes

 What makes the most sense for which
archetype (re: costs and GHG emissions)

* Increased transparency and literacy is needed
to move developers to add non-fossil fuel
opftions in new developments




Project Goals

* |ncrease low-carbon energy plannin
literacy within municipal climate an
planning staff and developers.

o What are the low-carbon options
available for new developments?

» Transparency on the business case of LCES in
new developments.

o Comparison to the BAU option.

« Understand the issues related to use of right-
of-way (ROW) and better understand how
streamlined access to ROW may be able to
support a low-carbon business case.

N




LCEP Toolkit ('

« Target Audience: Municipal Climate and Planning Staff

« Goal of Toolkit/Training Program: Build up their capacity
to engage with the development community to
advance low-carbon energy systems in new
developments.

« Not alot of training and understanding on how to do
that, more talk about the ‘'why' than the 'how'. Tends to
die during the 'how' process.

« Policies to advance deveIQPer engagement in LCEP:
reen standards, Community Energy Plans, Community
fmprovemen’r Plans are the predominant approach thus
ar.

« Secondary Planning Process: Idenftification of desired
direction, but soft Ianguage (shall consider) not getting
uptake without policies to drive uptake.

« Costing transparency needs to be upfront and
operational.

« Perspectives of municipal staff, energy & real estate
developers, and utilifies.




Part 1: Understanding Low-Carbon Energy Systems Q

« Why bothere

« |t makes sense to get it right at the start to avoid costly retrofits,
sfranded assetfs.

« Low Carbon Technologies: ASHP, Geo-exchange and GSHP, Water
Heaters — at the building scale.

« District Energy Systems (CHP, Geo-exchange, Waste Heat).

« Description of scenarios costed out: BAU (why it's important o
consider), geo-exchange at building scale, geo-exchange at
district level, waste heat district, building envelope improvements
(High Performance), OBC and all electric.

« Hybrid systems and why they were considered.
« Description of each of the scenarios (likely to be in appendix).



High Rise — Costing Study Key Findings ('

With carbon prices, some lower-carbon scenarios were
more cost-effective than BAU over lifecycle costs.

«  Without carbon prices, lower carbon scenarios possible
with slight cost premiums over BAU.

« With geo-exchange at the building scale, geo at the
district scale (slightly higher premiums) and wastewater
dis’[r(ic’r if location permits use being the most cost-effective
options.

» Allthe above low-carbon scenarios are hybrid systems for
cost reasons (peak use and water heating is still a barrier 1o
business case).

« Achieves about a 50% reduction for geo (at building or
district) and about 30% GHG reduction for waste heat
(could be higher if higher waste heat is available).

« All electric scenarios achieved greater GHG reductions
but were cost-prohibitive (re: operational costs).




High Rise - Energy System Costs for Building Only
-

Additional Capital Cost above BAU - High-Rise Additional Operating Cost above BAU - High-Rise

180%
50% °
45%, 160%
40% 140%
: g
S 35% O 120%
£ 30% g
o g 100% EHRI
3 EHRI ©
S 25% 8 sow HR2
o o
S 20% HR2 °
E= EHR3 T 60% WHR3
T 5% S
< T 40%
10% 3 ©
<
0% H B 0% I [ mn_
Geo DES WEE DES High All Electric GCe Geo DES WEE DES High All Electric
Performance -20% Performance
Figure 21: High-Rise Archetype Capital Cost Comparison Figure 24: High-Rise Archetype Operating Cost Comparison
LCOE Comparison - High-Rise . . .
GHG Comparison - High-Rise
350
16
300 —
E’ 14
= 250 g2
2 5
S 200 < 10
2 5 s
w 150 .g
8 mHRI1 g 6 EHR1
—1 100
HR2 54 HR2
50 mHR3 5> I I EHR3
0 o
N O 9 <
P £ & &7 <& & P & & & & 5
! X C
& & & al & & & ¥
- & N S & & N
<% & v
& <
S X

Figure 18: High-Rise Archetype LCOE Comparison Figure 27: High-Rise Archetype GHG Emissions Comparison



High Rise — Carbon Price Considerations ('
T

Without Carbon Price

LCOE Comparison - High-Rise LCOE Comparison - High-Rise (with Carbon Tax)
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Figure 18: High-Rise Archetype LCOE Comparison



Mid Rise — Costing Study Key Findings ('
T

« Geo at building scale and district geo had the best
ROI (re: Levelized Cost of Energy (LCOE) and GHG
reductions).

. iy
« Wastewater could be a cost-effective option but is | NM
dependent on waste heat source and temperature of | Fll' L\ |“"||1| %‘M
waste heat (higher the better) to achieve GHG .u|] . \ \\“ &
. || |||i|

]

reductions. System benefits would be of value to
support business case.

« Above are hybrid systems to address peak and water
heating.

« All electric achieved higher GHG reductions but at a
higher LCOE cost.

‘T|| ||

i | Hll’ﬂ ‘




Mid Rise - Energy System Costs for Building Only
.. ..

Additional Capital Cost above BAU - Mid-Rise Additional Operating Cost above BAU - Mid-Rise
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Figure 19: Mid-Rise Archetype LCOE Comparison Figure 28: Mid-Rise Archetype GHG Emissions Comparison



Mid Rise — Carbon Price Considerations

€

LCOE Comparison - Mid-Rise (with Carbon Tax)

LCOE Premium for Emissions Reductions - Mid-Rise

Figure 31: Mid-Rise Archetype LCOE Premium for GHG Emissions Reductions
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Figure 34: Mid-Rise Archetype LCOE Comparison with Carbon Tax



Low Rise Townhomes — Costing Study Key Findings ('

« All electric scenarios have the best low-carbon ROI in
comparison to BAU.

« Hybrid systems (CC ASHP along with fossil fuel furnace
back up) can reduce GHGs without adding to costs.

« Costs only factor in building costs and not system costs.
ASHP with electric back up will have peak electricity
implications on the system. But is the best option from
the building perspective, over geo, which would
reduce peak implications.

« Mattamy/Diverso example of geo-exchange at
building scale competing with BAU for low rise looking
at LCOE.




Low Rise Townhomes - Energy System Costs for Building Only

Additional Capital Cost above BAU - Townhome
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Low Rise Townhomes — Carbon Price Considerations

LCOE Comparisan - Townhomes (with Carbon Tax)

LCOE Premium for Emissions Reductions - Townhome 600
50
5 500
o~ 45
8]
40 —
3 < 400
g 3 %
]
2e & 300
O o 25 m
[
8E 20 mTHI1 8 500 mTHI1
E § 15 TH2 - TH2
28 10 mTH3 100 W TH3
]
& 5 I TH4 o
L
0
8 o < © @ s Q & Q N ® Qﬁ" <<f" & &
3 & & & @(\0 & & & >3 & © oo (oo (Orb(\ \@é
(o} & \g \a @
S I X & < o N
) v R @
<Q 'S \
& &
X &

Figure 32: Townhome Archetype LCOE Premium for GHG Emissions Reductions Figure 35: Townhome Archetype LCOE Comparison with Carbon Tax



Part 3: Opportunities to Level Playing Field and Improve Low Carbon Q
Business Case

« Loss of carbon price considerations undermined low carbbon business case.
 What suggestions do you have for sharing that carbon price story?

« Addressing externalities, if not carbon price, then requires regulations and/or
incentives to level the market.

« Unequal playing field between how fossil fuel and electricity use are costing out
and who pays for what.

« Building versus system costs analysis is likely to lead to different decisions and
misalignments.

« Costs for low carbon unregulated utilities for use of ROW and fossil fuel subsidy for
use of ROW.

« Uftility model critical for addressing upfront capital costs.

« High performance building envelope is a challenging business case because of
lack of utility model for building envelope investments, and the ROl at the system
level by reducing demands on the larger energy system.



Comparison of How Electricity and Fossil Fuel Infrastructure Is Paid for Q
in New Developments

Developers undertake the electrical needs assessment and provide that to LDC.
LDCs calculate expansion costs to supply peak electricity needs of development.

The’r developer often pays the direct costs of connecting a customer to the distribution
system.

LDC applies the economic evaluation set up by the Distribution System Code to identify
the short fall between costs that will be recouped by customer via electricity use and
delivery costs versus system costs to supply that electricity to customer.

For fossil fuel infrastructure, the developer pays to bring infrastructure to development
location, but all infrastructure costs within the development are paid for by the rate base.

There is the assumpftion that the customer will be on the fossil fuel rate base for at least 40
years to pay back the rate base for up front capital costs.

There are no fossil fuel allocation costs applied to developer for fossil fuel like there is for
peak electricity allocation costs.

Hybrid systems may pose a barrier to increased electrification because Enbridge could
require the developer to Pcy for fossil fuel infrastructure used in development it the .
significantly reduce fossil fuel use in the development. If that occurs, then the developer is
likely to back away from the increased electrification route and choose BAU.

These electricity costs are NOT factored into cogiin? study because they vary very
significantly and was beyond scope for this project.



Improvements in Levelillg the Plaging Field Between Fossil Fuel and Q
Electricity Systems and Continued Issues

* Previously the electrical infrastructure revenue from the customer would be calculated using a 25-
year term to see how much the customer would pay back the system via use and delivery fees. The
difference in their calculation was paid for by the developer/purchaser.

« Asof early 2025 for residential customers the revenue horizon was extended to 40 years. But the
difference is still paid for by the developer/property owner and not the rate base like in the fossil fuel
system. Fossil fuel cost calculations are also supposed to use a 40-year cost recovery time horizon,
but it is the rate base that pays for all the upfront costs.

« These electricity costs are often held in a deposit system for what was a 5 years period (if the
customer didn’t connect within that period the developer could lose their deposit) the deposit
period has been extended to 15 years (for residential development; there is no such requirement on
fossil fuel system costs.

« Capacity adllocation and cost sharing. Used to be the customer that triggers the infrastructure
investment had to pay the full costs. The longer fime frame could reduce distribution system
investment costs if more customers share in the infrastructure costs.

«  While costs vary significantly across developments the price for infrastructure and system costs
averages similarly to fossil fuel costs (around the $4,500 per customer cost) on average (but that
costing was not within scope of project). Enbridge costs vary significantly too based on
development but averages to about the amount that is paid for by the rate base based on their
OEB filing.



Stranded Asset Risks Q

« There is alarger stranded asset risk to the fossil fuel energy system than the electricity system. Customers are
more likely 1o leave the fossil fuel rate base than the electricity rate base.

« The rationale for the OEB decision to remove the fossil fuel subsidy for new infrastructure costs was to mitigate
stranded asset risks.

« The stranded asset risk is largest for the low-rise freehold building orchetYpe. Most high-rise low carbon
buildings are implementing geo-exchange and that requires some fossil fuel use to help support the business
case (peak energy and hot water heating is where fossil fuel is often used in geo-exchange systems).

«  Condominium Act rules related to investment decisions complicate infrastructure decisions due to rules for
decision making. This will vary if there are HVAC in individual units or common systems. But the switch outs
into the future will be more complex (’rhoug%h more impactful) in a condo type system. Costs are also lower
perfcusf’rorperTfor? MURB than in a low rise freehold or townhouse scenario. Lower the density, higher the
costs of infrastructure.

« However, if a MURB goes off the fossil fuel system before they have paid back the rate base for their upfront
costs there would be a higher stranded asset cost to the rate base than for an individual low rise.

«  While a new building that has a fossil fuel system in place is likely to be on that fossil fuel system for at least 10
- 15 years (due to lifecycle of furnace and how water heater), t e]y are more likely to simply switch out their
fossil fuel furnace for an electric option when the asset comes up for renewal. If they remove themselves
from the fossil fuel system at that time, then their remaining subsidy falls to the rate base to cover.

« The stranded asset risk is not paid for by Enbridge. Enbridge is guaranteed a minimum return of 9% on all their
infrastructure costs ,and as such has a financial incentive to inCrease fossil fuel infrastructure. The stranded
asset risk is borne by the rate base. Therefore, to protect the fossil fuel rate base stranded asset risks need to
be recognized as a significant risk.

« If not now (the province overrode the OEB decision to try and protect the fossil fuel rate base in January of
2024), then when?



Building Costs Versus Energy System Costs Q
.. ..

« The costing undertaken for this study only looks at building energy system costs. It does not
consider system cosfts.

« The economic decision making often occurs at the building scale.

« We should be taking system costs and benefits into consideration and connect them to
sugpor’nng the business case at the building scale to lead to decisions that support the
system.

o Af |c|><(esen’r, incentives are meant 1o bring those system costs into building level decision
making.

« However, there are very few incentives in market to drive lower carbon decisions in new
developments. The few incentives available (MIL select only works for a small subset of
developments — affordable rentals that are not using a geo-exchange utility model).

« This risks unintended consequences of decisions that make financial sense at the building
scale but place a larger burden on the energy system. For example, in comparing ASHP
versus GSHP, costs at the building/scale leadto ASHP, but if the peak electricity
Implications at the system level were taken into consideration, the GSHP may be a more
cost-effective option.

« At present, most decision making is based on what makes economic sense gt the building
scale. We need fo improve and develop mechanisms to drive decision making to
consider and drive decisions based on both building and system implications.



Use of the Right of Way ('
T

* Municipalities are not allowed to charge regulated
utilities for use of the ROW.

« Municipalities (that are owners in their LDC) often receive
a dividend from their LDC. But not from the fossil fuel
company.

« Municipalities say they have costs related to having
infrastructure in the ROW.

« Some municipalities are charging unregulated utilities for
use of the ROW. Adding to the unequal playing field
between low carbon utilities and fossil fuel utilities.

« To level playing field need to update legislation to enable

Utility Utility

municipalism to charge Enbridge for use of the ROW. Or e el e
treat the low-carbon utilities the same way Enbridge is
treated.

« Have been engaging with Ontario municipalities on this.
Resolutions passed by Toronto, Guelph, London. Recent
interest from OEB on topic.



Right of Way Q
T

« ROW is a critical issue that needs to be addressed in district systems.

« The municipal review process for low carbon utfilities is far more cumbersome than what
Enbridge must go through in terms of approvals.

* Municipalities can improve the ability for district systems by streamlining ROW for low
carbon utilities to be treated the same way fossil fuel systems are approved.

* Municipalities often create a more rigorous approval and costs process for unregulated
utilities due to their perceived risks related to being liable for that infrastructure.

« Enbridge can abandon their infrastructure in the municipal ROW without municipal
approval to do so.

« Streamlining and leveling the way ROW use is managed and costed can help support the
business case for district systems.

- District systems (especially those that use waste heat) present significant opportunities to
qeqlrﬁce e[rec’rncﬁry system costs by reducing the supply, transmission and distribution costs
o the system

« Without those system savings being brought into the business case it will be challenging for
district systems to build the business case at the building scale even development scale.



Municipal Development Engagement Efforts and Learnings ('

*  Municipalities are new to the energy planning world. Before climate considerations, energy was handled by the province,
regulated by the OEB and managed by the IESO and regulated utilities. More siloed than what is required to better manage the
energy transformation.

+ Those managing the energy system should have a climate commitment and mandate. Municipalities are frying to address a
significant gap in provincial energy decision making.

+ A few municipalities have tried to engage with developers on low carbon energy planning, often at the secondary plan level.
Fierce resistance to requirements at Secondary Plan stage. Soft language (consider) limits outcomes from this effort.

+ Green standards have been the most common way municipalities have been trying to move their new developments towards
lower carbon considerations.

+ A few municipalities are being more active with direct developer engagements on energy models, but most lack the staff
capacity to enable those direct developer engagements and supports.

+ However, where they do occur, it has been found to drive increased uptake to lower carbon energy systems.
+ Combination of green standards and direct support for low-carbon energy discussions has been found to be the most effective.

+ Helping developers who are exploring low carbon energy systems navigate municipal approvals is of significant value. Especially
for the first few to increase municipal comfort with systems that are new to municipal staff (planning).

+ Developers often request incentives to drive their uptake; municipalities are very limited in their ability to provide incentives.

+  Municipal climate staff feel under equipped to be able to engage and support these low carbon energy discussions and need
support to better enable them to be more proactive and engaged with development community.

*  Municipal planning staff feel even more ill equipped to engage with developers on low-carbon energy planning discussions.



Energy Developer Engagements and Learnings Q

« Energy developers reported that the responsibility for engaging with real
estate developers on LCEP rests with them. For the most part, they engage
with RE developers and not the other way around.

« Speaks to the critical role policies play in moving the market towards low
carbon considerations. Higher green standards that require some level of
fuel switching are most effective at enabling engagement with RE
developers on LCEP.

« Challenges related to trying something new to the RE developer.
o Technology doesn’t need to be new, just new to them.

* Investor direction fo energy companies critical for driving low carbon
business models for companies.

« Different viewpoints related to regulation, but consensus on stfrong desire
for ensuing competition in a low-carbon energy market and avoiding
monopolization and/or unfair advantages.



Real Estate Developers that Have Advanced Low-Carbon Q
Developments Input

« Desire to build capacity for how to bring GHGs and other sustainability metrics
INto considerations in development processes.

« Green standards have driven considerations, but more so looking ahead rather
than looking at the immediate requirements, since requirements don't require fuel
switching just yet.

* Most low carbon efforts have been applied to buildings they are owned over the
longer term (ex: rentals).

« Therefore, green standards help drive considerations of low carbon and
Toper?honqr, costs. BC Step Code has been instrumental in helping to build market
ransformation.

« Spoke to the challenges of managing electricity cost implications and how they
are applied, those system investment costs can kill the business case, and
theretore projects.

 First projects are going to take more time and resources to manage. More work
must be done forlow carbon than BAU.

« Sometimes municipalities make more requirements on low-carbon projects than
they do on BAU. Simply because it is new to them.



Real Estate Developers that Participated in Low Carbon Development Q
Costing Studies

« Acknowledgement that green standards are helping to drive their low carbon considerations, frustration
with differences across municipalities and metrics. It is not just the cost implications (and additional work
and risk) associated with energy/emissions, it's the stacking of the meftrics and their cost implications that
concern them.

« Housing market is having a very difficult time right now. This is not the time for additional burdens on the
residential housing sector. Not sure when will be the right tfime for this consideration.

« Anyincreases to upfront capital costs are of significant concern for them. They accept cost increases
from other areas though, due to perceived lack of ability to address them.

* Market wants sustainability offerings but generally aren’t willing to pay more upfront for them.

« Don’t see the connection between getting it right at construction and future retrofits (doesn’t seem to be
on their radar as an issue).

« LCEP does add in additional studies and costs onto the developer to explore their options.
« Risks on frying something new and their reputational risks. Little perceived risks to them (re: BAU).

« Some larger developers see opportunities for diversification related to energy development, but most
didn’t see that as their role.

« Advancing low carbon utility offerings is critical to addressing upfront capital cost implications and
operational management.



Timing Issues RE: Infrastructure and Energy Planning Timing Q

« Generally, energy planning takes place later in the development process - once
sales have reached a critical point.

« This is offen later in the infrastructure planning process and therefore can lead to
BAU since fossil fuel infrastructure could have already been brought in (this is
anecdotal, and we don’t know how rampant an issue this is) but has implications
for district systems.

« This is not likely to be an issue for mid and high rise as those tend to be hybrid
systems but may be a factor limiting electrification in low rise.

 One of the factors that complicated developer uptake to the costing study was
when they traditionally undertook their energy planning later in the process.
Projects weren't making it fo that stage. They questioned the value of doing this
earlier in the process.

« Appears to be an issue that developers will have to engage with the utilities
earlier to better understand the infrastructure installation timing and costs.

 Which new developments are best suited towards electrification (re: system
capability and costs?)



Variability Within Archetypes Q
T

* As can be seen from costing results, there is some variabillity (re: costs within
archetypes.)

 # of units affects estimated energy use, energy use has implications for
costs. All else being equal, more energy use improves business case for low
carbon systems if they don’t put a lot of operational electricity costs onto
development.

« Total # of customers and total land area has cost implications for district
systems.

« Cost estimates do not factor in bulk discounts that developments may be
able to secure.

« Sharing more cost studies is needed to learn more (re: accuracy of cost
estimates).

« This level of costing analysis is where the work starts, not ends. More analysis
would be required to meet a business case for the development.



High Performance Value Proposition Q

 The high-performance scenario was meant to explore the value of building
envelope improvements to the low carbon results and business case.

» Building envelope improvements undermine the business case for geo-
exchange and district systems (in general more energy use the easier it is
to build the business case).

« The ROI of building envelope is difficult to capture over the 30 years period
associated with the costing analysis.

. Ovelr the lifetime of the building, there is definitely value at the building
scale.

» Reducing implications and costs on the system is a significant value of
building envelope improvements. But there is no recognition of that in a
financial manner to be able to factor those benefits in.

« Lack of business models to address upfront capital costs (re: building
envelope investments) limits interest.



Provincial Priorities & Misalignments Q

« Those managing the larger energy system do not prioritize climate consideration:s.

 No mandate for energy system decisions to factor in GHG emissions and decarbonization.
« Decarbonization viewed as causing more problems and demands on electricity system.

« Municipal green standards aim to address this gap to drive building decarbonization.

- Developments are left on their own to advance this work. Developers calling for more
alignment across players and addressing system barriers (especially between how fossil
fuel and electricity system costs are allocated).

« Business case is only at the building scale, competing against a BAU system that receives
significant subsidies.

« This is likely to result in unintended negative implications for energy system if building level
business cases don't factor in system efficiencies.

« Examplesinclude a lack of suppor’r for district sys’rems that could make use of waste heat,
lack of financial supports for “green premium” in new development market, ASHP peak
.elec’rncT:)ﬁry implications (role geothermal could play in low rise to reduce peak electricity
impact).



Summary of Findings (so far) Q
.. ..

« Certain low carbon scenarios make more economic sense for different
archetypes (ex: geo-exchange for high and mid-rise and ASHP for low rise).

« Hybrid systems present a significant GHG reduction opportunity at very low cost.
Does not address stranded asset risk.

« While there is a slight LCOE green premium for lower carbon systems across the
different archetypes (when carbon pricing is removed from the analysis), there
are scenarios that come closer 1o BAU costs, despite heavy subsidies being in
place to the fossil fuel BAU option.

- Increased alignment between energy partners to level the playing field between
electricity and fossil fuel option, and policies to drive scale up can address that
small premium and better drive market transformation.

« Looking at the system implications of different scenarios will be critical for
avoiding unintended consequences and conflicts between what is best to
su%por’r ’J[he business case at the building scale and reducing system implications
and costs.



Summary of Findings (so far) Q
.. ..

* Municipalities trying to address gaps in market/system via green standards.

* Municipal staff need support to engage with their development
community on low carbon energy planning.

« Infegrated discussion across system players was recognized 1o be of
significant value. Need to have developers, municipalities, utilities and IESO
engaged in these discussions and these discussions need to happen earlier
than they traditionally do (developer and utilities).

« Developers feel they are left on their own to meet green standards with
significant misalignments between energy/emissions goals and the way
the energy system is managed and costed out at present.

« Without system implications and benefits taken into consideration, the
business case for lower carbon (at the building scale) will imit the
archetypes and scenarios where the economics can drive uptake and/or
result in push back on low carbbon requirements.



Toolkit and Training Program ('

* Target audience: municipal climate and planning staff
» Toolkit: will be a more comprehensive document

« Training Program: higher level and aim to be under 90 minutes to get
through.

« Will be seeking professional development value (ex: OPPI PD credits, ECO
Canada).
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