Taking the devil out of the details: reducing uncertainty in bioenergy production
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What is the best type of bioenergy? Reducing uncertainty through targeted research:

The large-scale replacement of conventional petroleum-based fuels
with fuels derived from biomass feedstocks has become an area of
increasing interest in the United States due to its potential to
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ameliorate both dependency on foreign oil and the climate impact of __PRoDUCTION B [ SRV
fossil fuel combustion. However, the biofuels industry is still in its oo T RaNS?ORT
infancy, and many questions remain regarding the best use of biomass

as well as the types of bioenergy production systems that maximize b =
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energy, economic, and environmental benefits. This is further
complicated by the numerous types of bioenergy feedstocks P Do
currently being explored, including waste wood, corn stover, — . p—
perennial grasses, starchy grains, oilseeds, and many others. | - 9 ' ‘ . | ﬁ‘
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The best approach to answer these questions is full-system analysis
of potential bioenergy production schemes (Figure |). However, the
informative value of such full-system analyses is limited by numerous
uncertainties arising from the complexity, diversity, and nascent
nature of such systems, as well as spatial heterogeneity with regard
to feedstock procurement and coproduct markets. At CSU we are
working to identify and address key areas of uncertainty in bioenergy
production systems in order to inform future industry development.
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Figure 3. Magnitude of transport and cultivation emissions per tonne of

switchgrass feedstock produced. Negative cultivation emission values Figure 4. Current U.S. biochar production market shares by state
indicate carbon sequestration in soil that exceed nitrous oxide emissions.

Figure 2. Changes in soil C with and without residue removal and fertilizer
addition (A), and with fertilizer addition and variable levels of removal (B).
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Regional specificity reduces uncertainty and maximizes benefits
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