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Capturing Data Variability: Monte Carlo

Monte Carlo analysis within a LCI framework allows for the capture of parameter variabillity. It
U is important to make the distinction between the natural variability that this model attempts

| to capture (i.e. crop yields naturally vary from year to year) and uncertainty associated with
data collection. Natural extremes, such as low yields due to draught conditions or variations
of crop yield from state to state, are captured within the analysis. Crystal Ball Software can be
used to assess the uncertainty in GREET and other databases modeled within Microsoft
Excel using a Monte Carlo simulation (Decisioneering 2003). Monte Carlo simulation Is a
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Environmental Tradeoffs of Biobased Production:
The Carbon and Nitrogen Cycles

The Carbon Cycle

The body of work surrounding bio-based production exclusively focuses on energy
(fossil fuel) usage and greenhouse gas emissions during the agriculture and
production stages (See Vink et al. 2003 and Gerngross & Slater 2000). Bioproducts
cannot discharge more carbon than they obtain from the environment. Due to
this, biocommodities are sometimes said to have “net zero” carbon emissions, but
only If the fossil fuel use during farming, fertilizer processing, and oll crushing steps
IS neglected. The use of petroleum products for agricultural needs is significant and
likely to remain so in the short to mediu
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The Nitrogen Cycle

The trade-off effects of other nutrient cycles, such as nitrogen, are largely ignored.
These increases of anthropogenic reactive nitrogen are caused primarily by the
agricultural sector

» (5% of anthropogenic nitrogen present in the environment is
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Corn Farming: g/bushel

Lognormal distribution with
mean= 160.0, std. dev=24.0

Forecast: Corn Farming N,O emissions

grain and residue nitrogen contents, and mineralization, for all
forms of nitrogen present in the agroecosystem. Data Is
representative of the Nitrogen flows contained within the farm.
Upstream emissions are accounted for to the left.

Soybean emissions
1.7 mg/kg

technique used to quantify uncertainty by propagating known uncertainties from probability
distributions to the output variable. All parameters with a range of estimates or possible
values are assigned a probability distribution. The software then calculates multiple scenarios
of a model by repeatedly and randomly sampling values from the probability distributions.

An example distribution and Monte Carlo
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