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Embodied Carbon Assessment of 
Wood: From Early-Stage Analysis 
to WBLCA
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CARBON EMISSIONS
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PSU Scope 3 Emissions: EMBODIED CARBON

PSU Scope 1 & 2 Emissions: OPERATIONAL CARBON

There is greater urgency to minimize carbon emissions between now & 2030 to stem 
the impacts of climate change - there is a time value to targeting embodied carbon

67%

33%

Embodied Carbon

Operational Carbon



TIMBER + DOUBLE GLAZING

U = 0.22

3’- 6” occupant distance from facade

ALUMINUM + TRIPLE GLAZING

U = 0.25

TIMBER + TRIPLE GLAZING

U = 0.16

ENVELOPE AND THERMAL COMFORT
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Aluminum Timber

UNIT BASED EMBODIED CARBON SAVINGS
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Reduction

Aluminum Extrusion Glulam
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VOLUME BASED EMBODIED CARBON SAVINGS
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CURTAIN WALL BASED EMBODIED CARBON SAVINGS
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PERFORMANCE BASED EMBODIED CARBON SAVINGS 
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WHOLE BUILDING LCA
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WHOLE BUILDING LCA - CHALLENGES
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Baseline Case: Design Case:

Glulam as CLT proxy EPD specific data for CLT



PROCESS

Replaced with EPD data, 
calculated for same volume

Step 1: Tally locked CSV
Step 2: Copied and changed 
in new excel document

Tools tested (only Module A) Updated CSV output with 
product specific EPD



PROCESS

+



WHOLE BUILDING LCA

1
0
0
%

1
0
0
%

1
0
0
%

1
0
0
%

1
0
0
%

1
0
0
%

1
0
1
%

1
5
4
%

6
4
%

6
%

9
4
%

8
2
%

0%

20%

40%

60%

80%

100%

120%

140%

160%

S U M  O F  
A C I D I F I C A T I O N  

P O T E N T I A L  T O T A L  
( K G S O 2 E Q )

S U M  O F  
E U T R O P H I C A T I O N  
P O T E N T I A L  T O T A L  

( K G N E Q )

S U M  O F  G L O B A L  
W A R M I N G  

P O T E N T I A L  T O T A L  
( K G C O 2 E Q )

S U M  O F  O Z O N E  
D E P L E T I O N  

P O T E N T I A L  T O T A L  
( C F C - 1 1 E Q )

S U M  O F  S M O G  
F O R M A T I O N  

P O T E N T I A L  T O T A L  
( K G O 3 E Q )

S U M  O F  N O N -
R E N E W A B L E  

E N E R G Y  D E M A N D  
T O T A L  ( M J )

BASELINE VS DESIGN CASE

Baseline Case: Design Case:



OTHER LIFE CYCLE IMPACTS

Source: iStock, &  K. Simonen, Life Cycle 

Assessment, Routledge, 2014

Source: Wikimedia, &  K. Simonen, Life Cycle 

Assessment, Routledge, 2014

Source: Getty images, &  K. Simonen, Life Cycle 

Assessment, Routledge, 2014
Source: Wikipedia, &  K. Simonen, Life Cycle 

Assessment, Routledge, 2014

Source: recondoil.com, &  K. Simonen, Life Cycle 

Assessment, Routledge, 2014



LEED V4.1 CREDITS
Materials & Resources: Building Life-Cycle Impact Reduction

For new construction (buildings or portions of buildings), conduct a cradle-to-grave LCA of 

the project’s structure and enclosure and follow one of the paths below to earn up to 4 points:

• Path 1 (1 point): Conduct LCA of structure and enclosure

• Path 2 (2 points): Conduct LCA of structure and enclosure that demonstrates a minimum of 5% reduction, 

compared with baseline building in at least 3 of the 6 impact categories, one of which must be GWP*

• Path 3 (3 points): Conduct LCA of structure and enclosure that demonstrates a minimum of 10% reduction, 

compared with baseline building in at least 3 of the 6 impact categories, one of which must be GWP*

• Path 4 (4 points): Meet requirements of Path 3 and incorporate reuse and/or salvage materials into the 

project’s structure and enclosure for the proposed design. Demonstrate reductions compared to baseline 

building of at least 20% reduction for GWP, and at least 10% reduction in 2 additional impact categories*

* no impact category assessed as part of the life-cycle assessment may increase by more than 5% 

compared with the baseline building

** impact categories:  GWP in kg CO2e, depletion of stratospheric ozone layer in kg CFC-11e, acidification in kg SO2e, eutrophication in kg nitrogen 

eq, formation of tropospheric ozone in kg O3 eq (smog), depletion of nonrenewable energy resources in MJ

Option 2: Whole Building Life-Cycle Assessment (1-4 points):



END-OF-LIFE - EUTROPHICATION

(to) ?

Metal Wood



EUTROPHICATION -  TOMORROW’S SOLUTION

Call to action: 
Improve mass 
timber end of 
life in 60 years

Today

Time value of carbon

Tomorrow

Eutrophication

Source: Wikipedia

manufacturing

distribution

useend of life

resources



EMBODIED CARBON REDUCTION AREAS

• Envelope Assembly

• Timber Curtainwall

• Roof Assembly

• XPS to Polyiso

• Floors

• CLT deck

• Structural System

• Low Embodied Carbon Concrete mix

• Steel beam quantity reduction

35%  reduction

PSU EDI

39.8 kg CO eq/sf
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WHAT IF ALL TIMBER?

PSU EDI: Timber + Steel

39.8 kg CO eq/sf

Industry Standard Baseline

61.4 kg CO eq/sf

All Timber 

30.6 kg CO eq/sf

35%  reduction
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QUESTIONS?

Jennifer Hardy, AIA

Payette

jhardy@payette.com

This concludes The American 

Institute of Architects Continuing 

Education Systems Course

Melanie Silver, AIA

Payette

msilver@payette.com
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