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Problem Statement

Housing in Halton

As Halton expects to double its current population by 
2050, new households are rapidly being built and 
overall energy consumption continues to rise. There 
is a need to adopt more stringent energy efficiency 
standards and practices that reduce energy use and 
GHG emissions in the region.

Single-detached homes and 
apartments make up 80% of 
households in the Halton region. 
New homes are being built at a rate 
of 7.4% annually. [1]

Constraints
• Households considered: single-detached and apartment
• 2021 Ontario census data used for GHG emissions and 

energy end-use analysis on average home [4]
• Main energy use for households is space heating (~61%)
• Focus on reducing space heating energy consumption   

by applying passive house design criteria [2]

Passive House

Apartment

Objectives
• Reduce household secondary energy 

consumption in the Halton region.
• Implement passive house design strategies.
• Develop programs to incentivize residents.

Performance per Household
Single-Detached

• Space heating 
energy reduction 
of 85%

• GHG emissions 
reduction of 66%

• Overall energy 
savings of 54%

• Annual energy bill 
reduced by 6.5%

• Space heating 
energy reduction 
of 77%

• GHG emissions 
reduction of 49%

• Overall energy 
savings of 39%

• Annual energy bill 
reduced by 4.5%

Scenario: 5% annual increase in new passive homes (apartment 
and single-detached) in Halton, from 2026 to 2030.

• Energy Savings: 198 TJ (single-detached) + 23 TJ 
(apartment) = 221 TJ ~ 61.4 million kWh

• GHG Emissions Reduction: 2528 tonne CO2e (single-
detached) + 300 tonne CO2e (apartment) =                  
2828 tonne of CO2e ~ 2.9 x 107 Kg of CO2e

Engage Stakeholders: Set Building Performance Standards (BPS) 

[5] for airtightness, insulation, and heating energy on new homes

Data Collection: Perform inspections for accurate energy trends

Non-Compliance: Fine for exceeding energy and emission limit.

Tax Reduction: Lower property taxes for new passive homes to 

offset 8.5% [6] higher cost

Electricity Reduction: 20% off-peak rate cut for passive homes.

Impact: Reduce emissions, energy demand, align with climate 

goals, improve household resiliency, savings for homeowners

What Can Halton Do?
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Highly energy-efficient buildings designed to minimize 
heating and cooling needs through super-insulation, 
airtight construction, high-performance windows, and 
heat recovery ventilation system. [2],[3]

Primary Principles:
•Air tightness

•Continuity of insulation

•Efficient heating and 

cooling

Analysis

Overall Housing Trends

Methods to Improve Energy Efficiency 

Potential Savings - Scenario

Our Strategy
We suggest adopting passive home standards to reduce 
energy use by up to 60%. Key improvements like enhanced 
insulation, airtight construction, triple-glazed windows, heat 
recovery ventilation, optimized solar gain, and efficient 
heating systems can significantly enhance energy efficiency. 
These measures not only reduce energy consumption but 
also improve comfort and sustainability [2],[3].

Thermal Insulation [2] Air Tightness [2]

• Eliminate cold spots and drafts

• Maintain consistent indoor temperature
• Eliminate or minimize thermal bridges

• Superior insulation materials with higher R 
and lower U values for walls, windows, floors

• Continuous insulation layer

• Minimize air leakage by maintaining tight 
building envelope

• Airtight construction techniques
• Verification via blower door tests to 

ensure a highly airtight building envelope

• Moisture control
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