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1.0  INTRODUCTION

1.1 Summary

BDP Quadrangle has committed, under the Sustainability 

Strategy Decarbonization Roadmap, to a 40% reduction in 

embodied carbon for all projects completed in the office by 

2030. The building envelope will be a critical part of this reduction 

as it accounts for roughly 30% of the embodied carbon in a 

multi-unit residential building.  Any opportunity to reduce carbon 

emissions within the building envelope must consider both the 

impacts to the operational and embodied carbon, especially 

when considering high performing alternatives.  Using a ratio of 

thermal performance (RSI) and global warming potential (GWP) 

we can begin to evaluate the overall carbon intensity of each wall 

assembly. The lower the ratio, the lower its carbon impact.

  

This report investigates the relative impact of six high-performance 

wall assemblies.  Each of these wall assemblies were developed 

as potential solutions to achieve a high thermal resistance for a 

project targeting the Zero Carbon Building Standard through the 

Canadian Green Building Council (CaBGC). 

1.2 Methodology

OneClick LCA was used to access Environmental Product 

Declarations (EPDs) to find the GWP of each assembly. GWP 

1.2 Findings

The results varied significantly from a high of 217 kg c02e/m2 to 

a low of 84 kg c02e/m2 . In the study each material within the 

assembly was calculated separately so high-emission materials 

could be identified.

In the Toronto Multi-unit Residential sector, pre-finished aluminum 

cladding is the most common. For this reason, the study used this 

as a baseline cladding for the relevant assemblies.  As indicated 

by the analysis on page 11, this cladding is the highest emitting 

cladding material of the EPDs compared.  The assumption that 

this cladding is a industry standard should be challenged.

Page 9 and 10 show a comparison of these systems both with 

the baseline cladding and with a lower GWP alternative. By 

substituting the aluminium panel for a lower emission material 

the GWP : RSI ratio is greatly reduced for all assemblies except 

the precast concrete types.  With this change the Built-up Wall 

System becomes the assembly with the lowest ratio at 11:1.

values are expressed in units of carbon dioxide mass equivalent 

(kg CO2e, in which all GHGs are converted to the impact of 

CO2). 

This carbon emissions study was prepared by BDP Quadrangle 

to understand the environmental  impacts of potential high 

performance exterior wall assemblies.
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2.1 Large Format Prefabricated Panel

3mm  Prefinished aluminium panel system c/w panel  

  frame and wall clips

25mm Air space

203mm Greengirts (8”) @ 600mm OC

175mm Semi-rigid mineral wool insulation (RSI + 5.25)

1mm  GALV steel sheet

100mm Semi-rigid mineral wool insulation (RSI = 3.0)

152mm GLAV structural steel studs @ 400mm OC)

13mm  GWB

Thickness = 431mm

Nominal RSI = 8.25 (R = 46.8)
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175mm
1mm
100mm
152mm
13mm

Large Format Prefabricated Panel

3mm

25mm
203mm

Prefinished aluminum panel system c/w
panel frame and wall clips
Air space
GREENGIRTS (8") @ 600mm OC
Horizontal and Vertical as needed
Semi-rigid Mineral Wool Insulation (RSI = 5.25)
GALV Sheet
Semi-rigid mineral wool insulation (RSI = 3.0)
GALV Structural steel studs @ 400mm OC
GB

Nominal RSI = 8.25 (R = 46.8)
Thickness = 431mm 

EOS
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2.0  WALL ASSEMBLIES



High Performance Curtainwall System
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3mm
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High Performance Curtainwall System

3mm

280mm
203mm

Prefinished aluminum panel system c/w
panel frame and wall clips
Semi-rigid Mineral wool insulation (RSI = 8.25)
Curtain wall system (203mm mullion)
Metal backpan (NOT INCLUDED IN CARBON CALC.)
Fiberglass Batt Insulation (RSI = 1.5)
GALV Structural steel studs @ 400mm OC
GB

Thickness = 442mm
Nominal RSI = 9.75 (R = 55)

EOS

217 kg CO2e/m2

2.2 High Performance Curtainwall System

3mm  Prefinished aluminium panel system c/w panel  

  frame and wall clips

280mm Semi-rigid Mineral wool issulation (RSI = 8.25)

203mm Curtain wall system (203mm mullion)

3mm  GALV steel backpan (not included in carbon calc.)

64mm Fiberglass batt insulation (RSI = 1.5)

64mm GALV structural steel studs @ 400mm ON

13mm GWB

Thickness = 442mm

Nominal RSI = 9.75 (R = 55)

4



Modular Precast System - Phenolic
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64mm
13mm

Modular Precast System - Phenolic

60mm
150mm

Architectural precast concrete panel,
K20 Phenolic Insulation (RSI = 8.8)

64mm Steel studs @ 400mm OC
GB (fire-rated)

60mm Architectural precast concrete panel,
- GRFP Ties between wythes

Thickness = 397mm
Nominal RSI = 8.8 (R = 49.8)

EOS

50mm Air Space

84 kg CO2e/m2

2.3 Modular Precast System - Phenolic

60mm Architectural precast concrete panel

150mm K20 Phenolic insulation (RSI = 8.8)

-  GRFP ties between wythes

60mm Architectural precast concrete panel

50mm Air space

64mm GLAV structural steel studs @ 400mm OC

13mm  GWB

Thickness = 397mm

Nominal RSI = 8.8 (R = 49.8)
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Modular Precast System - Polyiso
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Modular Precast System - Polyiso

60mm
200mm

Architectural precast concrete panel,
Polyiso Insulation (RSI = 8.9)

60mm Architectural precast concrete panel,
- GRFP Ties between wythes

Thickness = 477mm
Nominal RSI = 8.9 (R = 51)

64mm
13mm

64mm Steel studs @ 400mm OC
GB (fire-rated)

EOS

50mm Air Space

97 kg CO2e/m2

2.4 Modular Precast System - Polyiso

60mm Architectural precast concrete panel

200mm Polyiso insulation (RSI = 8.9)

-  GRFP ties between wythes

60mm Architectural precast concrete panel

50mm Air space

64mm GLAV structural steel studs @ 400mm OC

13mm  GWB

Thickness = 477mm

Nominal RSI = 8.9 (R = 51)
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Architectural Precast Concrete with Spray Foam Insulation
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13mm

Architectural Precast Concrete at Steel
Stud Backup, Finished Interior

125mm

175mm
-

Architectural precast concrete panel,
two-stage joint seal
75+100mm INS-14 (closed cell) (RSI=7.04)
92mm or 64mm Steel studs @ 400mm OC
(partially embeded into INS-14)
(92mm steel studs around window wall.)
Air Space (25 max.) (where applicable)
GB (fire-rated)

Thickness = 286mm
Nominal RSI = 7.04 (R = 40)

EOS

93 kg CO2e/m2

2.5 Architectural Precast Concrete at Steel Stud Backup

125mm Architectural precast concrete panel, two-stage  

  joint seal

175mm 75+100mm closed cell polyurethane spray foam  

  (RSI = 7.04) 

-  92mm or 64mm steel studs @ 400mm OC

-  (partially embeded into spray foam)

-  (92mm steel studs around window wall)

13mm  GWB

Thickness = 286mm

Nominal RSI = 7.04  (R = 40)
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Built-up Wall - Aluminium Cladding Baseline
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100mm
100mm
-
13mm
152mm
13mm

Prefinished Aluminum Architectural
Cladding, Steel Stud Back-up

3mm

25mm

203mm

Prefinished aluminum panel system c/w
panel frame and wall clips
Vertical GALV Z-girts or horizontal hat-track
(as required)
Fiberglass thermal spacer clips
Semi-rigid Mineral Wool Insulation (RSI=3.00)
Semi-rigid Mineral Wool Insulation (RSI=3.00)
AB/VB and WRB Membrane
Exterior sheathing
GALV Structural steel studs @ 400mm OC
GB

Thickness = 417mm
Nominal RSI = 6.0 (R = 34.0)

EOS

134 kg CO2e/m2
3mm  Prefinished aluminium panel system c/w panel  

  frame and wall clips

25mm Vertical GALV Z-girts or horizontal hat-track (as  

  required) 

203mm Fiberglass thermal spacer clips

100mm Semi-rigid mineral wool insulation (RSI = 3.0)

100mm Semi-rigid mineral wool insulation (RSI = 3.0)

13mm  Exterior sheathing

152mm  GALV structural steel studs @ 400mm OC

13mm GWB

Thickness = 417mm

Nominal RSI = 6.0  (R = 34.0)

2.6 Aluminium Architectural Cladding, Steel Stud Backup
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GWP : RSI
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Panel - Phenolic Insulation
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Systems Comparison - Including Baseline Cladding 9

3.1 Systems Comparison - with Baseline Cladding

Using a ratio of thermal performance 

(RSI) and global warming potential 

(GWP) we can begin to evaluate the 

overall carbon intensity of each wall 

assembly. The lower the ratio, the lower 

its carbon impact. The ratio range varies 

significantly from 13:1 to 46:1.

3.0  COMPARATIVE ANALYSIS



Systems Comparison - with Prefinished Steel Panel Cladding
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0 50 75 125 175 22525 10068 4 2 150 200

11 : 1

13 : 1

15 : 1

24 : 1

26 : 1

17 : 1

6.7

66

84

97

93

86

149

5.5

5.8

6.2

6.7

3.3

CARBON EFFICIENCY RATIO
(GWP: RSI-VALUE)

Effective RSI
(m2·K/W)

Global Warming Potential
(kgCO2e/m2)

10

3.2	 Systems	Comparison	-	with	Prefinished	Steel	Panel	Cladding

By substituting the aluminium panel for 

a lower emission material the GWP : RSI 

ratio is greatly reduced for all assemblies 

except the precast concrete types.  With 

this change the Built-up Wall System 

becomes the assembly with the lowest 

ratio at 11:1.



Material Carbon Emission of Cladding Only

Pre-finished Aluminium Panel

Aluminium Composite 
Material (ACM)

Terra Cotta Panel

Concrete Composite Panel 
(8mm)

Procelain Ceramic Panel

Concrete Composite Panel 
(10mm)
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Pre-finished Steel Panel 16
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  The development of this industry-average 

environmental product declaration (EPD) 
for aluminium exterior cladding 
manufactured in Québec, Canada, was 
commissioned by AluQuébec, the Québec 
Aluminium Industrial cluster. This EPD was 
developed by Groupe AGÉCO in 
compliance with CAN/CSA-ISO 14025, EN 
15804 and ISO 21930 and has been verified 
by Industrial Ecology Consultants. 

This EPD includes life cycle assessment (LCA) 
results for raw material supply, transport and 
manufacturing modules (cradle-to-gate). 
The LCA was performed by Groupe AGÉCO. 

For more information about AluQuébec, 
please go to www.aluquebec.com.  

Issue date: December 24, 2019 

 

Environmental Product Declaration 
 Aluminium exterior cladding 

Photo: Panfab 

Participating manufacturers: 

ENVIRONMENTAL PRODUCT DECLARATION
acc. to ISO 14025 and EN 15804

Owner of the Declaration NBK Keramik GmbH

Publisher Institut Bauen und Umwelt e.V. (IBU)
Programme holder Institut Bauen und Umwelt e.V. (IBU)

Declaration number EPD-NBK-20160120-CBE1-DE

Issue date 21.09.2016
Valid until 20.09.2021

TERRART® ceramic façade panels
NBK Keramik GmbH

www.bau-umwelt.com / https://epd-online.com

IN ACCORDANCE WITH ISO 14025, EN 15804:2012 + A2:2019, ISO 21930:2017

An EPD should provide current information and may be updated if conditions change. 
The stated validity is therefore subject to the continued registration and publication at www.environdec.com.

PORCELAIN STONEWARE SLABS 
FOR INTERNAL AND EXTERNAL WALLS AND FLOORINGS 
COUNTERTOPS – FURNITURE 

EPD® PROGRAMME THE INTERNATIONAL EPD® SYSTEM, WWW.ENVIRONDEC.COM

PROGRAMME OPERATOR EPD INTERNATIONAL AB

EPD® REGISTRATION NUMBER S-P-01439

ECO EPD® REFERENCE NUMBER 00000781

PUBLICATION DATE 2019-03-22

REVISION DATE 2020-07-24

VALID UNTIL 2025-07-23
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3.3 Material Carbon Emission of Cladding Only

Any of these cladding materials can be 

substituted for the pre-finished aluminum 

cladding. They range significantly in 

value from 16 kg c02e/m2  to 83 kg 

c02e/m2 which can make a significant 

different to a cladding system.


