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Abstract 
 

Bioenergy is based on the dynamic utilization of natural resources. The dynamic supply of such energy resources 

is of fundamental importance to the success of bioenergy. This analysis concerns the optimal present extraction 

of a natural resouce and how this is affected by different kinds of future risk. The objective function is the 

expected present value of all operations over time. The analysis is performed via general function multi 

dimensional analyical optimization and comparative dynamics analysis in discrete time. First, the price and/or 

cost risk in the next period increases. The direction of optimal adjustment of the present extraction level is found 

to be a function of the third order derivatives of the profit functions in later time periods with respect to the 

extraction levels. In the second section, the optimal present extraction level is studied under the influence of 

increasing risk in the growth process.  Again, the direction of optimal adjustment of the present extraction is 

found to be a function of the third order derivatives of the profit functions in later time periods with respect to 

the extraction levels. In the third section, the resource contains different species, growing together. Furthermore, 

the total harvest in each period is constrained. The directions of adjustments of the present extraction levels are  

functions of the third order derivatives, if the price or cost risk of one of the species increases.  
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