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Economic Analysis of Forest Stand Management under Uncertain

Environments —Toward Soft Zoning—

Atsushi Yoshimoto

(The Institute of Statistical Mathematics)

The physical characteristics of forest areas are often utilized for the classification of
forest patches for management (called “Hard Zoning”). This is because all costs and ben-
efits are derived on the basis of physical characteristics with certainty. Since log price and
working costs change over time, their dynamics under uncertain environments have to
be considered, and their classification has to be implemented on the basis of managerial
or economic conditions. This can be done by searching for a minimum threshold price
line for sustaining forest stands under management. This is called “Soft Zoning.” In this
paper, a stochastic control model is constructed for seeking a minimum threshold price
line to maintain forest stand management. Only log price is regarded as an uncertain
phenomenon. Other economic factors, e.g., harvesting costs and planting costs, are as-
sumed to be constant over time. Our analysis shows that a minimum threshold price level
is affected by the target forest stand growth. For a slow-growing forest stand, the level
becomes higher than that for a fast-growing forest stand. With a downward price expecta-
tion, the transition of sustainable forest management into abandonment could occur with
little change in optimal rotation age, while without such an expectation, the transition
causes lengthening of the rotation age first.

Key words: Forest economics, forest management, stochastic differential equation, stochastic dynamic
programming.



