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Exam (postponed) in ECON 4925

Problem 1
(Essay, counts 40%)

Discuss in how far the institutional environment, and in particular the existing property right
regime, is an important determinant for managing natural resources. Discuss also how the insti-
tutional environment could depend on resource-specific factors such as the value of the resource
stock, the volatility of the resource stock, etc.

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. Unit cost of extraction is given by c.
The inverse demand function is p(xt) = be−xt where b is the price of the “backstop”, a perfectly
substitutable renewable resource). 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 unit cost c.

ii.) An increase in the discount rate r.

iii.) The decrease of the price of the backstop technology b.

2.3 Uncertain backstop price

Consider the following scenario: Research and development into the backstop technology will
mature at a known point in time τ . Then, it will be revealed whether R&D succeeds in reducing
the cost of producing the backstop from b to zero. Let q be probability of R&D success. (There
will be only one such R&D effort in the entire time horizon and if it is not successful the backstop
price will always be b. Furthermore, assume that τ < T where T is the time of resource exhaustion
in the original setup.) How does this scenario change the price and extraction paths compared to
the “baseline” scenario above?


