
Seminar 6 – Renewable Resources

November 18, 2010

[For those groups sending in solutions, please do so by November 17 to f.k.diekert@bio.uio.no]

Question 1: Fishery-1

Assume that the stock dynamics are accurately described by a logistic growth function

and the harvest production function is of the Gordon-Schaefer type H = ES (where H is

harvest, E is effort (suitably scaled), and S is the fish stock).

1-1. Can the fish stock be harvested to extinction under open access? Could it be op-
timal to harvest it to extinction?

Now consider the case where the harvest function is independent of stock size H = E

1-2. Under which circumstances could such a harvest function be a good approxima-
tion?

1-3. Will the fish stock now be harvested to extinction under open access? Could it be
optimal to harvest it to extinction?

Question 2: Fishery-2∗

A stock of fish develops dynamically as follows:

Ṡ(t) = gS
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where S is the stock of fish (and Ṡ is the change per year), H is the rate of harvest per

year, and g is a positive parameter.

2-1. Give a short critical discussion of the assumptions underlying equation (1).

2-2. What is the maximal possible stock of the fish?
∗Note, this question was one of two in the 2007 exam.
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2-3. What is the maximal sustainable harvest rate, and what is the corresponding stock
of fish?

The production function for this fishing industry is given by H = ES1− where E is aggre-

gate effort and 0 <  < 1. The price of effort is  and the price of fish is p.

2-4. What is the long-run stock of fish in an unregulated open-access fishery?

2-5. Derive the conditions for the socially optimal harvest, and show that the long-run
stock of fish in this case, if it is positive, will be higher than in the unregulated open-
access fishery.

2-6. Show how a regulator can design a policy so that the long-run outcome of the
open-access fishery becomes identical to the long-run social optimum.

Question 3: Forestry

3-1. Derive the optimal rotation length in an infinite horizon model.

3-2. Show and provide intuition for changes in the optimal rotation period due to an
increase in

(a) planting cost

(b) harvesting cost

(c) the gross price of timber

(d) the discount rate

(e) the productivity of agricultural land

3-3. Demonstrate that a tax τ imposed on each unit of timber felled will increase the
optimal rotation length.

3-4. Discuss the impact on the rotation length if in addition a subsidy of the same
magnitude τ were paid for timber growth.
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