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Motivation
• 458 Canadian municipalities have committed to reducing GHG 

emissions
• Most GHG emissions in cities from transportation and buildings sectors

• Effective GHG strategies vary between cities
• Electrification necessary on demand side
• Electricity supply different across Canada

• Vancouver vs. Calgary
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Motivation
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Especially if high VRE: 



Contribution to model space
Modelling gap

• Spatial and/or temporal 
resolution too low for some 
modelling needs

• DR strategies lacked details and 
accuracy

• Communication gap between 
decision makers and modelers

Solution

• Electricity system model linked 
with operational transportation 
and building models

• Operational models allow for 
greater control of DR 
implementation

• Proposed workflow helps to 
“translate” policy to modelling 
scenarios
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Model linkage
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Transportation model

7

Transportation 
infrastructure

Travel times

Trips

Population

Travel schedule Transportation 
sector electricity 

demand

EV charging 
parameters

TASHA
Charging

model

Demand response



Building model
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Electricity system model
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Proposed workflow
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Example
• Decision makers select policy to be explored:

• Tax incentive introduce for residential building retrofit and electrification for 
those built before 1990

• Decision makers assume that insulation retrofits will be more popular than 
electric water and space heating

• Decision makers indicate why they are exploring this:
• Impact on city-wide GHG emissions
• Impact on cost of electricity

Next step:
Decision makers fill out scenario template and pass along relevant data
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Scenario template
Residential buildings

Please indicate the level and type of residential building retrofits that you are 
interested in exploring.

Residential electric water heating penetration: _______%

Residential electric space heating (can select multiple)

☐ Forced air electric furnace penetration: _______%

☐ Ground source heat pump penetration: _______%

Residential insulation retrofit penetration: _______%

Additional notes: 
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Next step:
Modellers collect remaining data and make any other 
necessary assumptions

Penetration values are based off of % of houses built before 1990
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Data sources and assumptions
• Building type and vintage data source:

• Statistics Canada (census data)

• Relevant data:
• 50% of residential building stock built before 1990

• Other assumptions:
• New technologies
• New insulation levels
• Current insulation levels/technologies (for comparison 

purposes)
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Next step:
Finalize scenario definition, run through city-scale 
integrated platform and analyse results



Results
• For decision makers:

• GHG emissions
• LCOE

• For modellers:
• Building electricity demand profile
• Generation asset dispatch schedule
• Curtailment
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Future applications
• Canada’s goal of 100% EV market share by 2040
• Large-scale adaptation of building codes such as the BC Energy Step 

Code
• Technology improvements such as EV efficiency and building HVAC 

properties
• Target levels of renewable generation capacity such as Regina’s 

100% renewable energy target
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Next steps
• Creating additional variables within sector specific models

• EV charging strategies
• Building electrification technologies
• DR strategies

• Apply to additional cities across Canada
• Personalize recommendations for pathways to meet target
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Limitations
• Some required software is not freely available

• Transportation model does not include a traffic assignment step

• Archetype-based approach to constructing the building model 
under-represents the diversity actually seen in the building stock

• Time-shifting of loads in DR adjustments may create new periods of 
curtailment within integrated model platform
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Questions?
Thanks for your attention
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