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Bioenergy can play an important role in meeting energy and climate goals, but doing so requires a robust policy and accounting framework to recognize that not all biomass feedstocks are created equal.  Establishing the right policy framework for addressing biogenic emissions is centrally important for efforts to reduce greenhouse gas emissions over the coming decades.  This paper outlines overarching principles, practical considerations, and other critical issues for any accounting framework and offers a proposed framework for biogenic carbon accounting at various scales.

Bioenergy, unlike fossil fuels, has the potential to dramatically alter the cycle of carbon sequestration and emissions that naturally occurs in a landscape.  Harvest of biomass removes carbon that has been stored in the landscape, but the regrowth of vegetation may recapture carbon to varying degrees over some period of time.  The net climate impacts of bioenergy vary greatly depending on the feedstock source, type, production practices and the spatial and temporal consumption, as well as other factors.  An understanding of these factors is essential to ensure that reliance on biomass resources for energy generation is anchored in facts and achieves greenhouse gas goals.  	Comment by WinXP: The biomass carbon has not been stored, it has been created by photosynthesis. It has been fixed for a short period of time from 1 to 50 years

Multiple governmental agencies have begun to contemplate biogenic carbon accounting for electricity facilities and other stationary sources, including the U.S Environmental Protection Agency (EPA).  The EPA process has identified the difficulty of creating an implementable, cost-effective approach to accounting for biogenic emissions. The predominance of wood biomass and pellets in these facilities are raising questions of carbon accounting for wood biomass and forest systems.  

Forests provide perhaps the most complex case for developing biogenic carbon accounting.  As an example, the difference between a tree becoming logging waste or merchantable timber during a timber harvest is often a function of market demand that varies across time and space.  Therefore the same tree might be pulpwood in one market and waste wood in another. Implementing and operationalizing any accounting system for forest biomass feedstocks must recognize the complications inherent in these systems.

One of the overarching objectives of any energy policy or biogenic carbon accounting system should be to incentivize energy systems that reduce or at a minimum do not increase atmospheric carbon (GHG) emissions.  For forest bioenergy, an accounting system should effectively monitor changes in forest carbon stocks at a landscape or regional scale that have a net impact on atmospheric carbon stocks.  Achieving sustainable forest management (i.e. certification) does not necessarily allow for claims regarding carbon emissions and climate impacts.  

Developing a biogenic accounting framework that accurately and efficiently measures GHG emissions from the electric power sector requires consideration of the following requirements:
1) The framework should be designed to compare GHG emissions across fuel types (i.e. coal, oil, natural gas, etc).  
2) The framework is economically operational for landowners, biomass manufacturers and facility operators.
3) The framework is scaled to use available, robust forest data with appropriate confidence intervals.  This likely requires a spatial scale that is not too small.
4) The framework is scaled to provide a meaningful feedback loop when biomass markets begin to affect forest carbon stores. This likely requires a spatial scale that is not too large.
5) The framework minimizes and accounts for leakage.
6) The framework measures and tracks real-time, observable changes, in emissions, rather than estimates potential future carbon shifts.

In consideration of these framework requirements, a regional accounting system outlined in the paper recommends assigning a GHG score to differentiated biomass feedstocks.  Our analysis explores the implications of available data sources in the United States for detecting changes in carbon stocks over different time intervals and spatial scales with different levels of confidence.  In addition to a regional default factor, the paper recommends differentiating further by feedstocks and allowing individual facilities to demonstrate performance above the default regional factor. 

