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A Team Approach 
The Society of American Foresters’ 
Biogenic Carbon Accounting Team 

•  Reid A. Miner, NCASI (chair) 
•  Robert C. Abt, North Carolina State University*  
•  Jim L. Bowyer, Dovetail Partners  
•  Marilyn Buford, USDA Forest Service*  
•  Robert W. Malmsheimer, SUNY College of 

Environmental Science and Forestry  
•  Jay O’Laughlin, University of Idaho  
•  Elaine Oneil, Consortium for Research on Renewable 

Industrial Materials 
•  Roger Sedjo, Resources for the Future*  
•  Kenneth Skog, USDA Forest Service*  
 

* Members of the EPA Scientific Advisory Panel on 
Biogenic Carbon Accounting 
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Sources and Outcome 
• Assembled, assessed, and 

summarized the more than 
135 scientific peer-review 
articles. 

• Revealed four key insights 
important to correctly 
understanding the impacts of 
using forest biomass for 
energy. 

• Peer-reviewed article in the 
November issue of the 
Journal of Forestry. 
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Atmospheric CO2 Concentrations  



The Basics: The Carbon Cycle 
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The Basics: The Carbon Cycle 
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Figure adapted  from Carbon budget and trends 2013. 
[www.globalcarbonproject.org/carbonbudget] released on 19 November 2013 

The Basics: The Carbon Cycle 



Insight 1: Substituting Forest Biomass for 
Fossil Fuels Provides Real, Permanent 
Benefits 
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•  As long as wood-producing land remains in forest, 
forest-based bioenergy reduces: (1) fossil fuel use, 
and (2) long-term carbon emission impacts. 



Insight 1: Substituting Forest Biomass for 
Fossil Fuels Provides Real, Permanent 
Benefits 

11 

-400 

-200 

0 

200 

400 

600 

800 

1000 

1200 

1400 

1700 1750 1800 1850 1900 1950 2000 N
et

 lo
ss

es
 o

f f
or

es
t e

co
sy

st
em

 
ca

rb
on

,  
Tg

 C
/y

r 

Large losses of forest area 
due to conversion of forest to 
agriculture. Widespread use 

of wood as fuel.  

Forest expansion and regrowth. 
Wood used primarily for 

products. Industrial roundwood 
harvesting triples 

Net C Source 

Net C Sink 



Insight 1: Substituting Forest Biomass for 
Fossil Fuels Provides Real, Permanent 
Benefits 

•  Near term emissions are sometimes 
higher (i.e., produce a carbon debt), 
but long-term cumulative emissions 
reduced. 

•  The debate is about the timing of 
benefits, not whether these benefits 
exist. 
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•  As long as wood-producing land remains in forest, 
forest-based bioenergy reduces: (1) fossil fuel use, 
and (2) long-term carbon emission impacts. 



Insight 1: Substituting Forest Biomass for 
Fossil Fuels Provides Real, Permanent 
Benefits 
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Two rotations of 
pine on a high 
site in SE 
Forest C and 
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Scale 
Matters:  
Site vs. 
Landscape 
Dynamics 

Insight 1: Substituting Forest Biomass for 
Fossil Fuels Provides Real, Permanent 
Benefits 
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Wood Boiler 
Emissions 

17 

Insight 1: Substituting Forest Biomass for 
Fossil Fuels Provides Real, Permanent 
Benefits 

Source: Bowyer 2012. Life Cycle Impacts of Heating with Wood in Scenarios Ranging from Home and Institutional 
Heating to Community Scale District Heating Systems 
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Wood Boiler 
Emissions 

Insight 1: Substituting Forest Biomass for 
Fossil Fuels Provides Real, Permanent 
Benefits 

Source: Bowyer 2012. Life Cycle Impacts of Heating with Wood in Scenarios Ranging from Home and Institutional 
Heating to Community Scale District Heating Systems 



Insight 2: Long-term Cumulative CO2 
Emissions Will Determine Peak 
Temperatures 

•  The carbon debt concept 
emphasizes short-term concerns 
about biogenic CO2 emissions. 

•  However, according to the most 
recent IPCC Assessment Report, 
long-term cumulative CO2 
emissions are correlated with 
projected peak global 
temperature.  

•  Forest bioenergy reduces long-
term cumulative CO2emissions. 
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Insight 3: Correctly Characterizing Net 
GHG Emissions from Forest Biomass 
•  Considering forest growth, 

investment responses, and the 
radiative forcing of biogenic CO2 over 
a 100-year time horizon (as used for 
other GHGs), the use of forest 
biomass most likely to be used for 
bioenergy results in low net GHG 
emissions, especially compared to 
fossil fuels. 
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Insight 3: The forest biomass most likely to be 
used for bioenergy results in low GHG emissions. 
•  The types of forest biomass likely to show the longest 

times to obtain net benefits (e.g. large trees) are unlikely 
to be used for energy where they can be sold into a 
higher value market (e.g. sawtimber).  
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(Figures from TimberMart-South) 



Insight 3: 100-year GWPs for Biogenic 
CO2 from Use of Forest Bioenergy 

22 

Two Approaches for Calculating  
100 Year GWPs for Biogenic CO2 Emissions 

  Cherubini et al. 
(2011) approach 

Helin et al. (2013) 
approach 

Loblolly Pine on 20-year 
Rotation 0.12 0.26 

Massachusetts Roundwood in 
Manomet Study ? 0.68 

Using a time horizon of less than 
100 years for judging impacts (net 
radiative forcing) from biogenic 
CO2 is fundamentally inconsistent. 

20-year 
GWP 

100-year 
GWP 

CO2  1 1 
CH4  72 25 



Insight 4: Increased Demand for Wood 
Reduces Carbon Impacts. 
•  Increased demand for wood triggers investments that 

increase forest area and forest productivity that reduce the 
conversion of forests to other land uses.  
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▫  Evidence:  
�  Observations over time, empirical 

studies, and modeling. 
▫  US Forest Service:  

�  Strong markets reduce the greatest 
threat to U.S. forests: Conversion to 
other land uses. 
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Conclusion 
 

“In the long term, a sustainable forest management 
strategy aimed at maintaining or increasing forest carbon 

stocks, while producing an annual sustained yield of 
timber, fibre, or energy from the forest, will generate the 

largest sustained mitigation benefit.”  

27 

Source: Energy Policy and Climate Change 
IPCC (4th Assessment Report) 


