




earlier logic this implies a shorter optimal harvest age relative to the 

model with a one-harvest horizon. 

(II) 

Now, equation (8) can be rewritten as 
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dt/{1 - e-rT ) G{T) in (II) may be written as __ 1 [T G{t)e-rtdt]/G(T), 
TAO 

where A = 1 - e-rT /r = I e -rT dt is the present val ue of a do 11 ar stream 
o 

of return for T years. Division of T G{t) e-rtdt, the discounted total 
o 

return for T years, by A converts it to an annual basis. If this annual 

value happens to be equal to the stock value of harvested timber G{T), 

the term in braces in (II) becomes zero and (11) and (9) imply the same 

optimum rotation period. If __ 1_ [J G{t)e-rtdt] > G{T), the rotation 
A 0 

period implied by (11) will be longer than that implied by (9). 

However, it is very plausible to assume that _1_ [f G(t)e-rtdtJ < G(T), 
A 0 

and hence the optimal rotation period impl ied by (11) wi 11 be shorter 

than that implied by the simple Faustmann rule {9}. 

I I I 

The main conclusion of this analysis is that the presence of 

involuntary and non-operator induced depletion of tree stock and costs 

incurred to prevent it may have an important impact on when a forest 

should be harvested. Incorporation of this widely observed phenomenon 

(particularly in the third world countries) in a formal model, lends the 

deci sion of when to harvest a forest further genera 1 ity. However, the 
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models considered in this note are particularly simple. Any realistic 

model should incorporate regeneration costs and multiple use 

characteristics of a standing forest. 4 

The cumulated value of timber expropriated by the non-operators may 

be treated as a transfer of income or wealth. But this harvesting 

process is essentially suboptimal because it involves some real 

resources and time which could, otherwise, be utilized more efficiently 

elsewhere. Non-optimal behavior of the non-operators imposes a premium 

(k) on the operators, compel ling them to choose a shorter optimal 

rotation age, devoiding society of the benefits of economically more 

mature volume of tree population. A standing forest contributes a large 

flow of economic value besides timber. The flow of these services is an 

increasing function of the age of the forest (Hartman, 1976). Choice of 

shorter rotation age by the operators and deforestration by non

operators entail a loss of such multiple use values of a standing 

forest. To realize these values, a solution may be to enhance the 

living conditions of the poor and/or providing them access to alterna

tive resources to meet their day to day needs. An al ternative pol icy 

may be to provide the operators with some sort of subsidy to protect the 

growing forest from non-operator intervention or provide sufficient 

compensation to induce delaying harvest till such time as is optimal for 

soci ety. In any event, thi s prob 1 em requi res further theoreti ca 1 and 

empirical investigation to help quantify gains and losses such that 

appropriate corrective action may be taken. 

4 See, e.g q Hartman (1976), Strang (1983), Berck (1981), or 

Bhattacharyya (1985). 
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