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Exam in ECON 4925

Wednesday, 12.12.2012, from 09:00 to 12:00

Problem 1
(Essay, counts 40%)

The Dasgupta-Heal-Solow-Stiglitz model can be used to analyze whether it is feasible to indefi-
nitely sustain a level of consumption that is larger than zero. Briefly describe the trade-offs that
characterize the model’s solution. Discuss in particular the assumptions of the model. Do you
find the model useful?

Problem 2
(Analysis of a non-renewable resource model, counts 60%)

2.1 Extraction and price paths

Consider a competitive market for a non-renewable resource. Extraction is costless. Demand is
given by D(pt) = p−ε

t . The total initial stock of the resource is S0 and all firms have well-defined
property rights to their own pool of the resource. Assume that the firm’s common interest rate r
is socially optimal. Characterize the efficient depletion profile and the market price.

2.2 Comparative statics

What is the effect of the following changes on the price- and extraction paths:

i.) An increase in the initial stock of the resource S0.

ii.) An increase in the discount rate r.

iii.) The introduction of a constant tax (driving a wedge between the consumer price qt and the
producer price pt), specified as a tax τ1 per unit of the resource extracted (so that pt = qt−τ1).

iv.) The introduction of a constant tax (driving a wedge between the consumer price qt and the
producer price pt), specified as a royalty tax τ2 (so that pt = (1− τ2)qt).

2.3 Common-pool problem

Suppose now that there are only two producers that each have their own oil-well but the resource
pools beneath the surface are connected. Each producer has half the initial stock Si0 = 1

2S0(i =
1, 2), but as one stock becomes more depleted than the other, the resource leaks from the relatively
full reservoir to the relatively empty reservoir at a constant rate α > 0. In other words, the state
equation for producer i is given by:

d

dt
Si,t = −xi,t + α (Sj,t − Si,t) j, i = 1, 2 and i 6= j; α > 0,

where xi,t denotes extraction by producer i at time t. For simplicity, assume that the producer’s
ignore their potential market power. Assume that each producer takes the other’s time profile of
output as given and find the equilibrium extraction and price path. Provide a brief discussion of
your findings.


