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Synopsis  
Optimal management of biologically renewable resources is a common undertaking in 
resource economics, applied ecology and applied mathematics. In resource economics 
the elementary models include the biomass harvesting model (in fisheries) and the 
optimal rotation model (in forestry). Both of these models have been recently extended 
toward the inclusion of the internal structure of the utilized resource. This may refer to age 
or size structure, species interaction or spatial distribution. All these extensions have 
strengthened the multidisciplinary nature and empirical application possibilities of 
resource economics in this field.  

The first part of the lecture introduces age-structured population model in fisheries 
and the generic economic optimization problem. This any number of state variables 
model is first studied analytically. This is followed by an empirical example and a 
demonstration how to solve such problems by powerful numerical optimization methods.  

The second part introduces an approach for proceeding beyond exogenous price 
and single stand rotation models in analyzing forest resources. The extended framework 
describes optimal allocation of land between forestry and agriculture when prices of 
timber and agricultural land are endogenous and forestry is described as an age-
structured resource. Finally, the lecture introduce a size-structured model for uneven-aged 
forestry. Analytical investigation is followed by empirical examples.  
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