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One-stop shop for 3= integrated system
modelling for strategic decision-making

About =SMIA i

ESMIA offers cutting-edge expertise in 3E (energy-
economy-environment) system modelling for the e
analysis of optimal energy strategies at the global,
national, provincial and urban scales. Canadian
Energy
0 u tI 00 k Measuring progress and
Development of turnkey techno-economic models — - 2021 - realizing potential
A full range of services for the development of economy-wide e Canad
energy system models for high-profile organizations worldwide R 22
. N N o N N Bl GEme St Search pepe u&
Model application for optimal energy and climate policy analysis =
Advisory services for the analysis of complex problems including e e s e s s oG > s A 15 D 1.2

energy security and climate change mitigation e . L

— ﬂ H Canada Gazette, Part II, Volume 158, Number 26
NATZM RateVision s

Registration
SOR/2024-263 December 13, 2024

e o
Tralnlng and su pport CANADIAN ENVIRONMENTAL PROTECTION ACT, 1999

P.C. 2024-1317 December 13, 2024

FO r Cl I e n ts W I S h I n g to d eve | O p th eI r OWn e n e rgy Syste m m O d e | Whereas, under subsection 332(1) & of the Canadian Environmental Protection Act, 1999 b | the Minister of the
Environment published in the Canada Gazette, Part 1, on August 19, 2023, a copy of the proposed Clean Efectricity
Regulations, and persons were given an opportunity to file comments with respect to the proposed Regulations or to file
anotice of objection requesting that a board of review be established and stating the reasons for the objection;

Whereas, under subsection 93(3) of that Act, the National Advisory Committee has been given an opportunity to provide
its advice under section 6 £ of that Act;
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CER implementation and scenarios

Two load projections with and
without CER policy

Load projections

Current measures High electrification
load load
f current policy
measures
Current policy REF-CER
Al measures + CER
Current policy
measures + CER
\
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Modelled policies

Detailed implementation of CER
in NATEM
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Inclusion and exclusion of power units based on
capacity and connection type (e.g., units under 25
MW and those not connected to the grid)

Annual Emissions Limit is based on plant capacity
Underlying performance standard: 65 t/GWh
(2035-2049), decreasing to 0 t/GWh in 2050 and
beyond

Demarcation date for plant applicability

Allowable Offsets: 35 t/GWh (2035-2049),
increasing to 42 t/GWh in 2050 and beyond

Pooling restrictions: limited to units within the same
province; applicable only to non-cogeneration units
and utility units using liquid, gas, or biomass fuels;
AO pooling is not allowed

Advanced modelling of combined heat and power
(CHP) plants, including CCS retrofit availability at the
plant level



Total GHG emissions in Atlantic provinces (MtCO2eq)

GHG emissions - Atlantic

provinces
g " OREF
REF policies in place (mostly effective . S
until 2040) drive a reduction in GHG
emissions, while CER leads to further "% WSO RURE TR [ v — 1)

emissions reductions beyond 2040
GHG emissions per sector (MtCO2eq)

* Cumulative economy-wide emissions
reduction between 2025 and 2050: 3.71 - o e o
MtCO,eq for Nova Scotia and 2.06 MtCO,eq 30 —_
. griculture
for New Brunswick . II ®Buildings
« Most of the reduction comes from the i I 0 § Semchalk i
o o .. .. ® Energy production
electricity sector, though emissions also 10 |
decrease in the buildings and transportation II ] II ® Transportation
9 Waste

under both scenarios
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@® On-shore wind
@ Other storage

Pumped hydro

2050 Resource miX — New
Brunswick

1. Decrease of electricity generation — less electricity is
needed due to efficiency gains in different sectors and
decrease of domestic trade

2. Hydrogen used only occasionally for peaking, oil-
based capacities appear in the mix, but are not used

REF-CER

3. Almost the same gas capacities in both scenarios, but
in REF it is used for baseload and peaking, in REF-CER
only for peaking and balancing

2050

4. Natural gas capacities substitute coal and oil-based
capacities (coal is retired, oil-based capacities decrease
by 80%). Retrofit with CCS appears not cost optimal

e 5. By 2050 conventional nuclear capacity is retired, in REF-
o CER it is partly substituted by SMRs to cover the
g & baseload

Waste water biogas

@® Wood biomass w/ out CCS

Natural Gas w/out ccs @ Small modular reactor

@ Nuclear Conventional

Steam



Annual electricity sector cost comparison REF and REF-CER

Canada
50,000

Cost in the electricity sector

Higher investments required to comply S 1000 I I I I I I
with CER may be partially or fully offset '

REF-CER REF REF-CER REF REF-CER

Million 2023 CAD

by long-term reductions in fuel costs 2030 2040 2050
Nova Scotia
. . . A 2,000
* CER drives up electricity sector S 1 eo0
investment costs, primarily due to new 2 oo
energy production and the expansion of 5 o I I
nuclear and wind development. = . L]
* Fuel costs are reduced under REF-CER, due REFCER REFCER REFCER
to changes in the production mix. o o o0
- In New Brunswick, CER may become more oo New Brunswick
cost-advantageous than REF by 2050 due to S 1'500
reduced fuel costs (no coal, limited oil and o
S 1,000
- -Ill I
=
REF-CER  REF  REF-CER  REF  REF-CER
2030 2040 2050
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Affordability - Nova Scotia

Residential rates increase faster
under REF-CER compared to REF

- Between 2021 and 2050, total variable rate
may see an increase between 12% and 45%
depending on the province under REF-CER

- The impact on Nova Scotia rates is among
the highest

- Residential bills may increase even under
switch from gas to more efficient heat pump
heating

High electrification drive up total
variable rates for all categories by
2050

- High electrification scenarios show the
increase in demand peaks, driving up service
costs

Variable rates (CAD 2023/kWh)

Variable rates (CAD 2022/kWh)
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Variable electricity rates in different categories in 2050

Residential sector Commercial sector

M Service cost
including
expansion of
transmission
and distribution
(2022)CAD/kWh

M Electricity price
(2022)CAD/kWh

Industrial sector

Note: Per kW service cost is included in per kWh service rate. Transmission rate for
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consumers in ON is embedded into commodity rate



Difference in annual trade flows in 2050 versus 2025 (GWh/y)

Shiftin interprovincialand
international trade "

CER stimulates increased reliance on NS
domestic Canadian resources and
reinforces provincial electricity trade
within Canada

* In 2050, interprovincial electricity imports and
exports increase by 10% under REF-CER

compared to REF

Provinces facing higher costs under CER may

increasingly rely on neighboring regions

* However, interprovincial trade opportunities
remain limited for Atlantic Canada due to

limited transmission infrastructure and high Canada
costs for new interconnections
NB
 Scenarios with higher electrification may also
NS

increase the need for international imports to
meet rising electricity demand
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Main takeaways

* Decarbonization: CER drives GHG reductions for all provinces, primarily through
electricity sector transformation (coal phase-out, oil generation reduction, peaking
gas, increase of renewable generation).

* Investments vs. fuel costs trade-off: CER increases generation investment needs
(nuclear, wind), yet long-term fuel savings (e.g., no coal, limited oil/gas) may offset
costs, especially in NB.

- Affordability pressure: Electricity rates increases with up to +45% increase
between 2021 and 2050 (for NS), and higher electrification may increase rates even
further due to rising peaks and associated service costs.

« Stronger interprovincial links: CER boosts electricity trade within Canada (+10%
in 2050), but Atlantic provinces benefit less due to costly and limited
interconnections. However, high electrification increases reliance on
international imports, exposing provinces to tariff uncertainties.
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Thank you

Head of Energy Value Chains
elizaveta@esmia.ca

ESMIA Consultants Inc.
Montreal, Canada
www.esmia.ca
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