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Exam in ECON 4925 – Fall 2013

Problem 1 (50 out of 100 pts.)

The Minister of Mines in one of the OECD countries is approaching you. The ministry has received
information that their country may be rich in a certain mineral called “Norwegium” but they have
not yet started exploration. They are thinking of letting the nationally owned mining company
perform exploration. They already know the costs of exploration and mining, but since exploration
and opening of mines takes time and since the mines, if opened, are expected to exist for many
decades, they want to know whether to expect the revenues to cover the costs over the next 40-50
years.

You are not expected to give a definitive answer to this question now. But the Minister wants
a project proposal of how you intend to analyze it. That is, you should write a project plan
for which aspects you think are important to analyze when forecasting world prices of
“Norwegium” for the next 40-50 years. You should motivate why you think certain aspects
in your analysis will be important and why other aspects will be less important. The choices and
motivation should be based on earlier research on other resources and your own judgement of this
research. You are not expected to write names of authors or years, although it is of course allowed.
But you should indicate clearly when you are citing research and when something is your own
judgement.

Problem 2 (50 out of 100 pts.)

Consider harvesting from a fish stock S. The initial stock is S0 and growth dynamics are given
by the logistic growth function adjusted by harvest H, as specified by equation (1), where r is the
growth rate when S → 0 and K is the carrying capacity of the stock. t denotes time.
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Harvest is given by equation (2), where q is a technology parameter and E measures aggregate
effort. The cost per unit of effort is c > 0. Harvest is sold in a competitive market at an exogenous
constant price p.

Ht = qEtSt (2)

2.1 Steady-state biomass (5pts.)

Solve for the steady-state value of S and give a condition for the maximum effort that allows such
a steady-state to exist.

2.2 Open access equilibrium (10 pts.)

Suppose that there are no barriers to entering or exiting the fishery. Derive the open-access steady
state equilibrium values of the stock SOA and the level of effort EOA in terms of the biological
parameters r and K and the economic parameters p, q and c.

2.3 Comparative statics (5 pts.)

Discuss the consequences for the steady state fish stock of:

a) a moderate increase in the price p

b) a moderate increase in the technology parameter q.

c) a shock to the cost of effort so that c = 0



2.4 Socially optimal harvest (25 pts.)

Now suppose that there is a social planner that controls the effort allowed in the fishery. The
objective of the planner is to maximize the net-present value of this fishery; the socially optimal
discount rate is δ.

a) Derive the conditions for the socially optimal harvest.

b) Show that the steady state stock under optimal management is larger than the steady state
stock under open-access.

c) How much effort should the planner allow in the fishery in the long run?

2.5 Fisheries management (5 pts.)

Suppose “effort” is measured in the number of boats. Even if the planner can control the number
of boats, which problems could enfold as there are now positive rents in the fishery? Discuss
briefly.
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