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Large scale production of bioenergy

Accurate modeling of variability is impacted by limited data

IS Impacted by the variability of

biomass Supply » We analyze crop yield variability across the 69 counties in Alberta over 40 years.
* To model variability over location and time across counties, the typical approach is to
* Concerns about the environmental impact of estimate the sample correlation using traditional statistical approaches.
fossil fuels have led to increased interest in « However, having only 40 years of data for 69 counties leads to a dimensionality problem
bioenergy production using agricultural crops that makes the sample correlation invalid when using traditional statistical approaches.
and residues. But using agricultural crops and » To overcome the problem of limited data, we use data clustering algorithms.
residues is economically risky for investors.
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Clustering allows us to reduce the number of variables and retain differences across dissimilar counties

* By clustering similar counties, we can reduce the number of Map of Alberta Counties Map of Alberta Counties
_ _ _ No Clustering After Clustering
variables by creating a smaller number of aggregated counties.
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* The map shows that counties that are grouped together are often

close in proximity. This makes sense intuitively as counties that Sl

are near one another would share similar weather and soil 7

conditions. 57 Grouping similar
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* We used two distance measurements for the hierarchical
. together
clustering:
1. Average linkage (merges based on the average distance) o4 ‘ s |

2. Complete linkage (merges based on the maximum
distance)
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 The map on the far right represents the clustered counties
obtained after hierarchical clustering with average linkage.
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 After clustering, we re-estimated the crop yield variability.
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There Is more cost variability when counties are clustered together

* Once we estimate the crop yield variability using clustering, we can apply it to improve analysis of economic factors like average total travel
cost.

* An example is shown (see Figure) where we assume we want to supply a biorefinery with a fixed capacity of 1 million tonnes per year,

travelling farther and farther from the plant location until we obtain enough feedstock.
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* IMPLICATION: Clustering based on the increase in cost variation could §
lead to different evaluations of economic risk. Those assessing the S
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will need to take this into account. Average Total Travel Cost ($/km)
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