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Overview
• This technical supplement is provided to accompany the AEC’s Future of Home 

Heating report
• This analysis is based on numerous assumptions, with varying levels of uncertainty.
• These results are best used to compare the evaluated technology options. 
• Each individual home is different. The analysis is intended to inform discussion on 

how to decarbonize residential gas heating across the province, and is based on 
Ontario averages and archetype homes.
• Many more options exist beyond those presented here, including other heat pump 

variants and equipment combinations – this analysis focuses on three specific 
technology scenarios, selected as illustrative examples to enable comparison 
between three high-level categories.

• Detailed assumptions for each scenario are documented herein for the purposes of transparency. 
However, these represent just one way each system could be implemented. 



Technology Scenarios

• Base Case:
• Natural gas furnace and electric air conditioning using current standard new equipment

• Scenario A: Full Electric
• Electric using conventional ASHP, with integrated electric resistance back-up heat

• Scenario B: Hybrid 1 (ASHP/Gas Hybrid)
• Natural gas and electric using conventional Air Source Heat Pump (ASHP)

• Scenario C: Hybrid 2 (CC-ASHP/Gas hybrid)
• Natural gas and electric using cold climate Air Source Heat Pump (CC-ASHP)



Scenarios Summary

Electrification Scenario: Base Case Scenario A: Full Electric 
Heat

Scenario B: Hybrid ASHP 
+ gas

Scenario C: Hybrid CC 
ASHP + gas

Source of household heat Natural Gas Furnace ASHP with Electric 
Resistance Back-Up ASHP with NG Back-Up CC ASHP with NG Back-

Up

Source of household cooling Electric A/C ASHP ASHP CC ASHP

Heating/Cooling System Capital 
Costs†

Existing Homes $9,300 $13,750 $14,500 $18,500
New Homes $8,800 $13,100 $14,200 $18,000

Efficiency of Electric Heat*
Existing Homes N/A 1.8 3.2 2.9

New Homes N/A 2 2.7 2.8
Efficiency of Gas Heat 0.95 N/A 0.95 0.95 

SEER Rating for Cooling 15 15 15 20

†Costs are approximate and indicative of a range
*Effective COP during periods of electric heat operation only, based on modeled building heat load minus any load met by Nat Gas heat (this is 
not a standardized COP rating)
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Performance Calculations Methodology
• Technical notes:

• Unrestricted vs balance point control – gas & HP cannot run simultaneously (whereas electric resistance & HP 
can). However, we modeled it as such (“unrestricted”) because it trends towards that over an hour based on 
preliminary NRCan testing data (more during warm than cold hours) – in reality, it runs somewhere in between 
the two.

• Performance is based on manufacturer data – NRCan testing indicates 10-15% difference versus manufacturer 
data under realistic test conditions (units generally perform less well under real conditions)
• Our analysis does not account for performance degradation when unit is operating below minimum 

capacity and is cycling
• Our analysis does not account for defrost – NRCan is finding this can be a material energy draw, and is 

highly sensitive to defrost settings and control
• Fan power is accounted for in all scenarios
• Appropriate sizing of hybrid HPs is an open question, and depends on the objective of the system – current HRAI 

guidelines may not be appropriate
• Analysis assumes breakdown of hours between TOU price brackets remains the same in all scenarios (previous ICF 

analysis found this has negligible impact on average cost, absent intentional TOU shifting) – however, it is relevant to 
note that with a hybrid system, with the right controls, a homeowner could intentionally change their use profile to 
take advantage of a TOU rate structure

• This study focused on residential space heating and cooling only. The equipment deployed for the hybrid ASHP 
scenarios may result in additional energy savings for domestic hot water heating – however, these were not 
modelled.


