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● LCA Reporting Framework
● Wood Product LCAs
● Biogenic Carbon 
● Whole Building LCAs
● The Future of Wood as a Building Material

OUTLINE
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LCAs FROM WOOD PRODUCT TO WHOLE BUILDING
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WOOD USE / VOLUME OF WOOD
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NET EMBODIED CARBON PER AREA
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WHOLE BUILDING LCA
TNC STUDY PHASE I
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THE US LCA TEAM – PHASE I



METHODS - BUILDING LOCATIONS

Seattle, Washington

Boston, 
Massachusetts

Atlanta, Georgia

*

*

*

Stories
Building 
Height

Total Floor 
Area

meters m2

8 26 9,476
12 48 14,214
18 71 21,321

Functional Units:
 1 m2
 Whole building



BUILDING DIFFERENCES

PNW

SE & NE

26 meters
9,476 m2

48 meters
14,214 m2

71 meters
21,321 m2

8 story
2:6

12 story
4:8

18 story
6:12



● LCA is a cradle to gate (A1-A5) analysis of the materials effects of structure, 
envelope, and interior walls or timber and concrete building designs. 
○ A1-resource extraction, 
○ A2-transportation of materials to product manufacturing,
○ A3-Product manufacturing, 
○ A4 -transportation of materials to construction site, and 
○ A5-construction energy use
○ C1-C4 – DID NOT INCLUDE EOL IN PHASE I

● Functional equivalent buildings: Mass Timber vs. Traditional Concrete 
Structural Designs

● SimaPro software tool using CORRIM, Datasmart, and Ecoinvent databases

METHODS – LCA SCOPE



PNW MATERIAL CONTRIBUTION TO GWP
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SE MATERIAL CONTRIBUTION TO GWP

59%
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MT reduction in GWP
40% - 8 story
37% - 12 story
22% - 18 story

Take-a-ways:
• Mass timber GWP influenced by 

lumber production

• PNW lumber GWP 61 kg CO2e/m3

• SE lumber GWP 85 kg/CO2e/m3



Take-a-ways:
• Gypsum board contributes 4-21% 

of the GWP in the Whole Building

• While only representing 3-15% of 
the mass in MT buildings

NE MATERIAL CONTRIBUTION TO GWP
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PNW – ASSEMBLY CONTRIBUTION: 
BY MASS AND TO GWP

Mass Timber                   Concrete                            

42%

42%



PNW – ASSEMBLY CONTRIBUTION: 
BY MASS AND TO GWP

Mass Timber                   Concrete                            

42%

Mat footing

Take a way:
1. Foundation type is significant in material use
2. 8 story 23%
3. 12 story 42%
4. 18 story 11%



PNW – ASSEMBLY CONTRIBUTION: 
BY MASS AND TO GWP

Mass Timber                   Concrete                            

42%

Interior Wall by Mass
Concrete 65%
GWB 30%
Other 5%

Take a way:
1. Interior wall 42% of building mass (18 story)
2. 30% the mass of the IW is gypsum WB
3. Type IV-A = 2-3 layers of GWB over 40-100%



SE – ASSEMBLY CONTRIBUTION: 
BY MASS AND TO GWP

Mass Timber                   Concrete                            

47%

Interior Wall by Mass
Concrete 51%
Mass timber 17%
GWB 29%
Other 4%

Take a way:
1. Interior wall 47% of building mass (18 story)
2. 29% of IW mass is GWB



PNW – ASSEMBLY CONTRIBUTION: 
BY MASS AND TO GWP

Mass Timber          Concrete                            
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SE – ASSEMBLY CONTRIBUTION: 
BY MASS AND TO GWP
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SE LCIA 8 STORY BUILDINGS

Biomass from lumber production



SE WHOLE BUILDING EMBODIED CARBON

 (10,000)

 (8,000)

 (6,000)

 (4,000)

 (2,000)

 -

 2,000

 4,000

 6,000

 8,000

Embodied Carbon CO2e

GWP, biogenic

GWP, fossil

CO2 stored in building

Net

8-story 12-story 18 -story



● The opportunities for improvement in the use of wood as a building material are 
endless
○ Material choices
○ Building designs
○ Building codes
○ Communication and education

● Wood-use opportunities for reducing global carbon emissions can be achieved by
○ Growing more trees & sustainable forest management
○ Local wood sources and products to reduce transportation impacts 
○ Long service life, reuse, and recycling potential
○ Design for deconstruction
○ Replacing fossil-based materials with materials made from using renewable fuels

THE FUTURE OF WOOD AS A BUILDING MATERIAL
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