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Project Overview 
 

  

https://www.chba.ca/netzero
https://www.chba.ca/netzero
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Context  
 

 

Source: Adapted from the World Green Building Council, Global Status Report, 2019 
 

 

 

 

 

 

 

 

 

 

 

 
1 World Green Building Council, Status Report, 2017 
2 Metro Vancouver, Construction & Demolition waste 

Figure 1: Metro Vancouver, Waste reduction and recycling toolkit, 2020 

Embodied Emissions (also called Embodied Carbon) are the emissions released from the extraction, 

manufacturing, transportation, installation, and decommissioning of building materials. 

 

https://www.worldgbc.org/news-media/global-status-report-2017
http://www.metrovancouver.org/services/solid-waste/wte-and-disposal/construction-waste/Pages/default.aspx
http://www.metrovancouver.org/services/solid-waste/SolidWastePublications/DLCToolkit.pdf
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Linking energy efficiency and embodied emissions 
 
If you get the same home in the end, does it matter if it is new or renovated? 
 

Using LCA to explore this question 

LCA Methodology  
  

A Life Cycle Assessment (LCA) is a systematic methodology for assessing the energy use and 

environmental impacts of a building throughout its entire life cycle. 
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Methodology 
Software used 

Lifecycle stages addressed 
 

 

 

 

 

 

Product 

Stage 

(A1-A3) 

Use 

Stage 

(B6) 

End of 

Life 

(C2-4) 

Benefits 

Beyond 

the Life 

Cycle (D) 



 

5 
CARBON WISE  

 

 

Baseline and Scenarios 

• 

• 

• 

• 

 

 

 

https://unbuilders.com/
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Results  
Summary of specifications and results 

Elements 
considered 

New Build 
 (1a & 1b) 

Deep Energy 
Retrofit 
(2a & 2b) 

Details 

Heated Floor 
Area 

2,963 (1774 Above Grade / 1189 Below Grade) 

Volume (Ft3) 25,954 25,359 
Renovated basement height is .5 ft lower to 

reflect the reality that a reno would not entail 

lifting the existing home. 

ACH50 1.5 ACH Air Changes per hour @50Pa 

Mechanical 
Heating: Centrally ducted ASHP with HSPF 10 

Hot Water: 50Gal Integrated air source heat pump DHW 
Ventilation: Independently ducted HRV with 65% SRE @ 0deg C 

All Electric 

Consistent across scenarios 

Assemblies 
overview 

Consistent across scenarios (see building construction table) 

Operational 
Energy Use 
(kWh/year) 

1a 

11,491  

1b 

0 

2a 

11,590 

2b 

0 

Renovated scenario has slightly less volume 

and wall area due to basement height, but 

because the slab has not been replaced it is 

not insulated below, thus increasing the 

heating load slightly. 

On-site 
Generation 

needed for NZ 
(kW) 

12kW 

 
Despite the small difference in operational 

energy demand a 12Kw PV system is 
adequate in both scenarios 

ERS Reference 
House (GJ/year) 

84.52 The same home as if built to minimum BCBC 

On-site 
Greenhouse Gas 

emissions 
0 0 

All scenarios are fully electric with the 

exception of a solid wood fireplace which is 

considered cosmetic and omitted here. 

Material Carbon 
Emissions 

(tonnes CO2e) 

1a 

36.2  

1b 

40.9  

2a 

28.3  

2b 

33  
Total Embodied Emissions 

Material 
Emissions 
Intensity  

(Kg CO2e /m2) 

1a 

132 kg  

1b 

149 kg  

2a 

103 kg  

2b 

120 kg 

Total Embodied Emissions 

/m2 
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Breakdown of embodied emissions by building element 
 

 
New Build  

1a 
New Build  

1b 

Deep Energy 
Retrofit  

2a 

Deep Energy 
Retrofit  

2b 

Total Material 
Carbon Emissions 

(tonnes CO2e) 
36.2 40.9 28.3 33.0 

Material 
Emissions 
Intensity  

(Kg CO2e /m2) 

132 149 103 120 

Footings & Slabs 
(kg CO2e) 5,585 5,585 0 0 

Foundation Walls 
(kg CO2e) 3,465 3,465 698 698 

Structural 
Elements  
(kg CO2e) 

96 96 96 96 

Ext. Walls  
(kg CO2e) 1,610 1,233 1,401 1,401 

Cladding  
(kg CO2e) 3,816 3,816 2,913 2,913 

Windows  
(kg CO2e) 4,679 4,679 4,679 4,679 

Int. Walls  
(kg CO2e) 1,289 1,289 1,167 1,167 

Floors (kg CO2e) 1,409 1,409 1,409 1,409 

Ceilings  
(kg CO2e) 670 670 670 670 

Roof (kg CO2e) 10,808 10,808 10,808 10,808 

Garage (kg CO2e) 3,281 3,281 3,281 3,281 

PV systems  
(kg CO2e) 0 4,680 0 4,680 

Reused material  
(kg CO2e) 
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Scenario Results 
Breakdown by element of scenario 1a – New Build (No PV) 

 

 

 

 

 



 

9 
CARBON WISE  

 

Breakdown by element of scenario 1b – New Build (With PV) 
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Breakdown by element of scenario 2a – Deep Energy Retrofit (No 
PV)
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Breakdown by element of scenario 2b – Deep Energy Retrofit 
(With PV) 

 

 

 

 

 

 

 

 

 

 

 

 



 

12 
CARBON WISE  

 

 

Reuse and Storage (Module D) 
 

 

Design Integration and Material reuse on-site  
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Deconstruction and Material reuse off-site  

 

 
5 National Guidelines for whole-building life cycle assessment, 2022 
6 National Guidelines for whole-building life cycle assessment, 2022 
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Materials 
Weight 
(tonne

s) 

Weight 
(% of 
total) 

Assumed end-of-life 
scenario Impacts or benefits 

Asphalt 

Concrete, 
plaster 

Garbage 

Metal 

Recycled 
wood 
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Salvage 
wood 
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Discussion 
Comparing Scenarios 

 

Figure 2: Graph displaying the total cumulative emissions over time for each renovation scenario. 
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7  
 

The embodied emissions invested in upgrading the home 

through a deep energy retrofit or a full reconstruction can 

be paid back in 5 years or less by the energy savings of 

a new high-efficiency home. 

 

https://oee.nrcan.gc.ca/corporate/statistics/neud/dpa/calculator/ghg-calculator.cfm
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Over a longer time frame  
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 Graph displaying the total cumulative emissions over time for each renovation scenario.  

Emissions factors for electrical grid: 11.5 tCO2e/GWh8 

PV Systems and Embodied Emissions 
 

 

9. 

 

 

 
8 Electricity emission intensity factors for grid-connected entities (Columbia, Government of British, 2022) 
9 Nature Energy, Understanding future emissions from low-carbon power systems, 2017 
10 Warboys, Retrieved from The rapid fall of solar's embodied carbon, 2021 

https://ui.adsabs.harvard.edu/abs/2017NatEn...2..939P/abstract
https://www.linkedin.com/pulse/rapid-fall-solars-embodied-carbon-chris-worboys/?trackingId=t7yEadFbQNKOm214H42GyA%3D%3D
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Material Substitutions 

Original Material 
Embodied 
Emissions 

kgCO2e 

Material 
Substitution 

Embodied 
emissions 

kgCO2e 
% Reduction 
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Conclusions 

 

Further research opportunities  
 

• 

• 

• 

• 

• 

• 
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Annex 1: Procedures followed 
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Annex 2: Impacts by building Material 
– New Build (Scenario 1B) 

 

Impacts by building Material – Renovation (Scenario 2B) 
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Annex 3: Building Construction specs  
 

House Component Assembly or Description New Build Implementation Renovation Implementation 

Attic 

Flat Roof 

Exterior Above Grade Walls 

Interior Walls 
(Using typical wall height 
slightly different if vault 
end walls are taken into 

account.) 

Below Grade Walls 
(Avg ht. of 4 ft.) 

Slab and Footings 

PV 

Source: Takeoff data from proposed building plans combined with H2k / MCE2 software outputs 



Questions? 

http://www.carbon-wise.ca/
mailto:elisabeth@carbon-wise.ca

