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Greenhouse gas emissions 

from forest management –

Life Cycle Assessment as a 

tool



Life cycle assessment (LCA)

Comparative LCA: 
Compare two scenarios on outcomes
Use a unifying metric (Metric tonnes of carbon dioxide 
equivalents – Mg CO2e)

Define scenarios
Define boundaries:

Spatial/accounting elements
Temporal: Measure impact over how many years?

Applied examples:
Carbon offset markets (baseline vs. project)
Carbon footprint wood building vs. steel/concrete
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LCA example: setting boundaries
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The Key: Scenario assumptions –
Example: NE Wood pellet production
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The Key: Scenario assumptions –
Example: NE Wood pellet production



Forest product carbon pools
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Sourcing of biomass
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GHG impact: Residential heating
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LCA: Forest C modeling

‘Level 1’ - Standard LCA: Forest C dynamics 
excluded (e.g. ISO standard of LCAs: focus on 
fossil fuels)

‘Level 2’ - Include Forest C dynamics: Growth and 
yield (can include climate change projections)

‘Level 3’ - Include stochastic events with 
probability discounting; examples:

Wildfire

Drought

Insects
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LCA example: Salvage harvest

Climate impact of 
salvage harvest
“A benchmark 
scenario without 
timber harvesting or 
the occurrence of a 
spruce budworm 
outbreak had the 
greatest net carbon 
sequestration profile 
after 40 years 
compared to all other 
scenarios.”
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Source: Hurteau 2013
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Key considerations

GHG results for heat applications are ‘better’ than for 
electricity-only; CHP can be attractive
Existing biomass power plants might have ‘paid back’ 
carbon debt
Baseline and future scenario assumptions drive results

Volume of biomass (does current market support demand?)
Supply/Demand study to determine ‘risk’ for additional 

harvests

Biomass markets rarely drive harvest decisions in the north 
but can intensify harvests (Buchholz et a. 2019)
Forest C stock trajectories are uncertain, some harvest 
activities can stabilize carbon (e.g., beetle risk; Gunn et al. 
2020)



Next steps for MN?

Define future scenarios; important elements:
Market shift
Climate change
New (engineered) wood products

Include a ‘Let grow’ assumption
Identify time horizon
Analyze scenarios:

Forest resilience/health
Climate impact
Socio-economics (jobs, macro-economic impacts etc.)
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Questions?

Thomas Buchholz, PhD

Web: sig-gis.com

Email: tbuchholz@sig-gis.com

Phone: 802 881 5590

For Questions:


