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Wood energy: pros and cons
Pros: Local, renewable, support 
local economies and forestry, 
incen>ve for good forestry

Cons: Poten>al net greenhouse 
gas emissions, impacts on 
wildlife habitats

Ques>on: How to we maximize 
benefits while minimizing risks?
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= New landscape equilibrium storage



Baselines are Key!!!!



• 35 Sites

• Site matching criteria

• Paired reference at 
each location

• Harvested within last 
3 years

• Range of harvesting 
intensities and product 
mixes

METHODS:



Net C Flux Post-Harvest

-17 % -40 % -19 %

From: Mika and Keeton 2012.  
Global Change Biology: Bioenergy



Simulation modeling in FVS:

Data:

• 362 FIA plots from New York, Vermont, New Hampshire and Maine
• Randomly selected from 3,306 sites meeting criteria
• Representative of age class and stocking distributions for the 

Northeast

Scenarios and scheduling:

• Bioenergy intensification from Mika and Keeton (2012)
• Mean and 75 percentile

• Silvicultural scenarios proportionate to use
• Selection harvest
• Shelterwood
• Clearcut/patch cut

• Bioenergy scenarios applied to 25%, 50%, and 100% of landscape
• Minimum residual stocking threshold for some scenarios.
• Stands randomly selected for “cutting” when they attain harvestable 

stocking levels
• Regeneration inputs from Nunery and Keeton (2010)



CARBON ACCOUNTING



Average fluxes projected over 160 
years in NE-FVS

From: Mika and Keeton 2012.  
In prep.



Projected net carbon flux compared to 
baseline (non-bioenergy harvesting)

From: Mika and Keeton 2012.  
In prep.



Net carbon flux projected over 160 
years in NE-FVS (N = 362)



How do we minimize CO2 emissions?

• Harvesting guidelines to maintain in-situ stocking

• Silvicultural systems w/structural retention

• Reserves to offset emissions from intensive harvesting

• High efficiency energy conversion technologies

• Go small scale, go local!

• Emphasize use for thermal energy not electricity

• For industrial scale energy production emphasize 
combined heat and power

• Emphasize substitution for coal over natural gas



Role of Harvesting Guidelines
30 % of operators already meeting the Forest Guild’s 
retention guidelines  (Littlefield and Keeton 2012)

Slide courtesy of Caitlin Littlefield




