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Problem 1 (2/3) 
Consider a market for an exhaustible resource with negative climate effects produced by 
competitive producers and demanded by two groups of countries with demand functions 

A tk p ε−  and B tk p ε−  for group A and B, respectively. The resource is available in a known 
total amount S0 with unit extraction cost equal to zero. There exists a perfectly 
substitutable backstop product available at unit cost c. We take the interest rate to be 
given as r, constant over time. 

1. Consider the problem of determining the equilibrium price path for the resource 
given the total demand ( )A B tk k p ε−+  and the other parameters mentioned above. 
Find the length of the extraction period T (or an equation uniquely determining T). 

2. Suppose hypothetically that a climate policy is adopted from t = 0. Two measures 
are simultaneously put into effect: (1) the B group of countries ban all use of the 
resource, and (2) a technological breakthrough lowers the cost of a perfectly 
substitutable and climate neutral backstop product to c*, where 0 < c* < c. 
Determine the length of the extraction period T* in this hypothetical scenario. Use 
the assumptions ε=2, kB=3kB A and c  = ½ c. to compare T  with T. * *

3. Comment upon the climate effect of each of the two measures in 2 and their 
combined effect, compared with the extraction profile determined in 1. Consider 
also whether the climate effect could be influenced by taxes, e.g. a tax on each 
unit of the resource extracted. 

4. Find expressions for the value at t=0 of the resource stock S0 in the extraction 
scenarios given in 1 and 2. 

5. Assume that instead of being zero throughout, the extraction cost is a non-
decreasing function of the remaining stock and becomes very high when the 
remaining stock approaches zero. Discuss informally the implications of this for 
the climate effects of the extraction profiles determined in 1 and 2. 

 

Solution comments 

Re 1. The correct answer here is 0
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Re 2. The correct answer for the length of the extraction period T* is 
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hence by comparison with the result of 1 T = T*. 



Re 3. Each of the two measures separately – and combined – will result with the 
assumptions given in the extraction of the entire resource stock. Hence, in the total 
amount to emission they do not differ. They do differ with regard to the pace of 
extraction. Measure (1) will result in a longer extraction period, while measure (2) will 
result in a short extraction period. Combined the climate effect will be identical with the 
secenario i 1. This answer can be enhanced by further discussion. 

The tax question is a bit open-ended as there are many possible kind of taxes. The short 
and fully qualified answer is then that the extraction profile and hence the climate effects 
can (and generally will) be influenced by taxes. The effect of the tax exemplified should 
be answered and the correct answer is that it will lead to less extraction (higher price) to 
begin with and a longer extraction period. Hence, a positive climate effect (possibkle 
corroborated by formal reasoning).  

Re 4. The question calls for the Hotelling Valuation Principle. The answers are 
 and . Hence  with the assumptions given above.  1
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Re 5. This is another open-ended question. The key points in the answer should be that 
the given alternative cost assumption would imply that less than the total amount  will 
be extracted, namely 
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Furthermore, with the alternative cost assumption as given the extraction period would be 
longer. Hence, a positive climate effect. 

 

Problem 2 (1/3) 
Explain the Faustmann Rule in commercial forestry. 

Solution comments 

The problem can be answered by a short essay explaining the Faustmann Rule. More 
likely, the infinite rotation will be presented in analytic terms with the first order 
conditions etc. Emphasis should be in any case be put on the ability to explain the matter 
succinctly.  


