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UNIVERSITY OF OSLO 

DEPARTMENT OF ECONOMICS 

 
Exam: ECON3912/4912 – Environmental, resource and energy economics for less 

developed countries 

 

Date of exam: Wednesday, November 29, 2017 Grades are given: December 21, 2017 

 

Time for exam: 14.30 – 17.30 

 

The problem set covers 3 pages 

 

Resources allowed: 

 No written or printed resources – or calculator - is allowed (except if you have been 

granted use of a dictionary from the Faculty of Social Sciences) 

 

The grades given: A-F, with A as the best and E as the weakest passing grade.  F is fail. 

 

 

 

Part 1: Pollution costs in LICs 

This part counts 20% toward the final grade 

 

We are comparing alternative projects for reducing air pollution, and for reducing water 

pollution, in lower-income countries (LICs). Assume that we try to evaluate the economic 

benefits from such projects, and want to know how the respective benefits should be valued in 

a cost-benefit analysis (CBA).  Assume that the most important benefits are reduced 

mortality, and reduced morbidity (morbidity = sickness, non-mortal injury, or other health 

damage). 

1. Discuss what factors go into such a valuation. Discuss two main alternatives for 

attaching an economic value to reduced mortality, namely using the value of statistical 

life (VSL), or using the principle of quality-adjusted life years (QALYs). Discuss 

differences between these two alternatives, and their weaknesses and strengths. 

 

2. Assume that we wish to value two different projects in a given LIC, namely one 

project for reducing air pollution, and another project for reducing water pollution. 

Both projects reduce both mortality and morbidity. You may use alternatively the VSL 

approach, or the QALY approach, for valuing reduced mortality that follows from 

either project. Discuss differences in results that are likely to be obtained under the 

two alternatives, for the air pollution project as compared to the water pollution 

project.   
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Part 2: Urban traffic in LICs 

This part counts 30% toward the final grade 

 

Consider urban road transport externalities, which seriously affect many urban areas in LICs. 

Answer the following 4 questions. 

1. Explain some important types of road transport externalities.  

 

2. We may group road transport externalities into two main groups, one fuel-related 

group, and one distance- or travel-related group. Indicate which of the externalities 

you identified under point 1, belong to which of the two groups. Indicate what types of 

policies you would (ideally) wish to use, to counteract either of these two types of 

externality costs.  

 

3. Define what we mean by marginal external road congestion costs related to driving a 

vehicle. Indicate a method or methods for measuring such costs.  

 

4. Consider costs due to road accidents. What types of costs, to society as a whole, are 

important for such accidents? How would you go about assessing externality costs of 

road accidents? Is it always correct to consider costs due to road accidents to be all 

externality costs? Consider in this context, costs related to the following types of 

accidents: a) an accident where a vehicle crashes into a tree or a wall; b) an accident 

where one car hits another car; c) an accident where a car or truck driver hits and kills 

a bicyclist or pedestrian, but where the car or truck driver, and vehicle, are unharmed. 

 

 

Part 3: Saving or not saving a rainforest 

This part counts 50% toward the final grade 

 

Consider a “buyer” of rainforest resources (who wants to protect the forest) who has a value B 

of saving a particular part of the forest, and where this value is known to the buyer. The “seller” 

(who might convert or eliminate the forest) observes the opportunity value of the forest, V, 

which is the value of using deforested land for other activities, such as farming, including the 

net timber value of the forest. We assume that V can take three values, V1, V2 or V3, where V1 < 

V2 < V3. V is observed by the seller. The buyer does not observe V, and attaches positive 

probabilities β1, β2 and 1-β1-β2 to V1, V2 and V3 respectively.  

The buyer offers a payment to the seller, called H, which is paid to the seller given that the 

forest is preserved. The objective function of the buyer is 

       ER = Prob(buying)(B-H) + αProb(buying)[H – β1V1 – β2V2 – (1 – β1 – β2)V3] 

where the respective Vi is included in the expression only when the forest is saved in the 

corresponding case. This expression may, in the problem below, then take 3 values: 
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    ER = β1(B-H) +αβ1(H – V1) when only V1 is included 

    ER = (β1+β2)(B-H) + α[(β1+β2)H – β1V1 – β2V2] when both V1 and V2 are included 

    ER = B-H + α[H – β1V1 – β2V2 – (1 – β1 – β2)V3] when V1, V2 and V3 are all included. 

α is a weight given by the buyer to the seller’s utility. The square bracket expresses the seller’s 

expected utility.  

1. Assume that the buyer comes from a wealthy country, while the seller comes from a 

poor country with rainforests. Interpret α when the buyer is i) a commercial enterprise; 

ii) an NGO with interest in saving the rainforest; or iii) a national or international 

development institution. For which type of institution do you think that α takes the 

lowest, and highest, value? 

Separate in the following between four different cases: 

a) V1 > B 

 

b) V1 < B < V2 

 

c) V2 < B < V3 

 

d) V3 < B. 

 

2. Assume under points 2-3 that α = 1. Discuss the solution in each of the cases a)-d). 

Consider first whether it is optimal for the buyer to provide payments such that the 

forest is saved in all four cases, or whether there are cases where this is not optimal. 

 

3. Consider determination of the payment H from the buyer to the seller, in each of cases 

a)-d). Are these payments uniquely determined when α = 1? Derive the bounds for 

payments that will ensure that the forest is saved when it ought to be saved. 

 

4. Assume under points 4-6 that α = 0. Find then first the optimal value of H in case b) 

above. Is this solution socially efficient? 

 

5. Consider case c) above. Show that both H = V1, and H = V2, can be optimal solutions 

for the buyer, depending on parameters. What can you say about these two solutions, 

in terms of social efficiency?  

 

6. Consider finally case d). Show that H = V1, H = V2, and H = V3 can all be optimal 

solutions for the buyer, depending on parameters. Assess the efficiency of this 

solution, and in relation to the solution under point 5. 

 

 

 


