
Going beyond neutrality in 
embodied carbon accounting 
for forest products

éand why carbon-friendly forestry is not 
always climate-smart forestry



SPEAKER BACKGROUND

David Diaz
Á Director of Forestry Technology & Analytics, Ecotrust

Á Research Assistant, Center for Sustainable Forestry Pack Forest

Á Work at the intersection of ecosystem science, conservation finance, 

forest management planning, and computation/data science

Á Credentials:

Á BA in Environmental History, Harvard University

Á MS in Soil Science, Oregon State University

Á PhD Candidate in Forestry, University of Washington

Á Key experiences

Á 2009-2011 - Analyst covering domestic and international forest 

carbon science, policy, and markets. Lead author of State of the 

Forest Carbon Markets 2011.

Á 2011- 2013 ïSenior Portfolio Associate at The Climate Trust, 

originating carbon offset contracts and contributing to offset 

accounting standards for forest and other land use projects

Á 2013 ïpresent ïEcotrust, lead on forest modeling, geospatial 

analysis, and technology development

Wood Carbon Seminars, David Diaz 2

https://www.forest-trends.org/publications/state-of-forest-carbon-markets-2011/


FORESTRY CHOICES MATTER
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ü Forest carbon balance exerts a significant 

influence on our global climate.

ü Choices around how forests are treated and 

where we source wood products from are 

moving to forefront of business decisions 

amidst our climate crisis. 

ü Forests provide fundamental benefits  

including food, clean water, and shelter, 

in addition to economic development 

opportunities.



FORESTS DOMINATE

NATURAL CLIMATE SOLUTIONS
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ü Reforestation, forest protection, 

conservation andòimprovedó 

management in both natural 

forests and plantations can be 

expanded to yield millions of tons 

of CO2-equivalent mitigation. 

ü Not an accident that forests were 

the first type of carbon offsets 

introduced in the 1990s.

Fargione et al. (2018). Science Advances 4(11)
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Millions are being invested into forests that go beyond carbon neutrality



FOCUSING ON EMBODIED CARBON
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SKANSKA



4 General Approaches to Forest Product LCA Calculations

How much Bio 

CO2 is my 

system emitting?

Adapted from Wood Carbon Seminars, Reid Miner

1 CO2 is removed from the atmosphere before harvesting 

while the tree is growing

2 CO2 is removed from the atmosphere after harvest by the 

trees that replace the tree that was harvested

3 CO2 is removed from the atmosphere in the year of harvest 

by non-harvested trees growing across the landscape

4 Any of the previous approaches adjusted to account for 

foregone sequestration



So the answer to the question iséé it depends

The traditional LCA approach (Approach 1) results in biogenic 

carbon being ñneutralò in most circumstances

Å It can miss deforestation unless constraints are added

Å It can miss forests that gain carbon over time

The landscape or supply area approach (Approach 3) is best 

aligned with wood procurement practices

ÅWhere supply area carbon stocks are stable non-declining over time, 

biogenic carbon is can be conservatively simplified as ñneutralò. 

ÅIt can include effects of deforestation carbon gains and losses, although 

the impact depends on the scale used to define the supply area

ÅIt may be difficult to isolate the C uptake due to our product

How much 

Bio-CO2 is 

my system 

emitting?

Is my bio-

carbon 

ñneutralò?

Adapted from Wood Carbon Seminars, Reid Miner



MOVING BEYOND NEUTRALITY
A basic formula for adding non-zero forest carbon balance to existing LCAs
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ESTIMATING ñUPSTREAMò EMBODIED CARBON
A basic formula for adding non-zero forest carbon balance to existing LCAs
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1. Calculate carbon stock change in the forest
Account for carbon gains and losses from an area of interest over a specific timeframe.

2. Calculate timber output
Total output of industrial roundwood from same area and timeframe.

3. Calculate ñupstreamò embodied carbon
Divide #1 by #2 to calculate ñupstreamò embodied carbon for the area of interest over a specific 

timeframe.

ü This ñupstreamò embodied carbon is cleanly separated from ñdownstreamò stocks and fluxes 

which are comparatively well-reflected in existing LCIs, LCAs, and EPDs for forest products.



UTILIZE OBSERVATIONAL DATA 
Time series of forest conditions and timber outputs
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The Landtrendr approach is applied in a 

project funded by NASA Carbon Monitoring 

System to provides wall-to-wall (30x30m) 

biomass estimates from 1986-2018.

Coincident annual timber harvest records exist at 

the county-level by owner group
(Industry, NIPF + Tribal,  State, USFS, BLM)

ü Periodic reporting available by broader owner 

groups across every state.


