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  C A R L E T O N    U N I V E R S I T Y

DEPARTMENT OF ECONOMIC

ECON 3803 A – ECONOMICS OF NATURAL RESOURCES

Practice Questions
Concept Questions
1. What is the revealed preference approach to natural resource evaluation? Explain the difference between the two main revealed preference approaches?
2. Explain what is meant by a Pareto sub-optimal resource allocation

3. Outline the connections and distinctions between efficiency considerations and distributional, or welfare considerations. Why is it or is not important to consider both in furthering our understanding of the economics of natural resources

4. Resource allocation is said to be socially optimal when the marginal value of the natural resource is equal to the marginal extraction cost of that resource. Is this statement true or false? Explain your response.    
5. Briefly discuss, with a diagram, the economics of recycling. In what three ways can the recycling ratio be affected?
6. Explain how OPEC (an oil cartel) can affect the marginal user cost (MUC) in extraction of petroleum? Can OPEC be used as a good example for the extraction of an exhaustible resource? Explain

7. Briefly discuss the concept of energy self-sufficiency. In what three ways can a country such as the USA reduce its import dependency ratio? 
8. The optimal rotation age of a forest resource is sensitive to several factors. Identify three of these factors and explain how they will affect the optimal rotation age. 
9. Briefly differentiate between the two types of public policy for resource allocation – Incentive-based policies; and direct controls. Provide two examples for each of these policy types.  
10. The concept of marginal user cost (MUC) in resource extraction is important”. Do you agree with the statement? Briefly explain your answer?
11. Explain the combination of factors that may result in increases in the quantity of materials recycled and at the same time a decrease in the recycling ratio.

12. In an economic analysis of forest management in Ontario, analysts found that the total net benefit peaked at about $1,300/ha in year 75 at a discount rate of 3%. When the discount rate was doubled to 6%, the total net benefit only peaked at $200/ha in year 63.  Explain the reason for the differences in total net benefits and rotation ages for the two discount rates.
13. In Ontario, much of the forest resource is publicly owned whereas in New Brunswick and Quebec, a larger proportion of the forest resource is privately owned. Which one do you think is a better way to managing the forest resource? Explain.

14. How does the efficient allocation of a recyclable resource over time compare with that of a non-recyclable depletable resource (or else being equal)?

15. What is the maximum sustainable yield harvest in forest management? How is it different from the economically efficient rule?

16. What is the difference between the efficient criteria for the Faustman and the Hartman forest economic models?

17. The optimal economic rotation period for a one time forest is longer than the rotation period for an on-going forest that produces a sequence of harvests. Is this statement true or false? Explain

18. Compare the stock, harvest, and effort levels associated with open access exploitation of a single species fishery with the levels of these variables associated with the economist’s strictly efficient optimum. Why is open access exploitation inefficient? Give an example of one method by which regulation of open access can obtain the efficient allocation     

19. The benefit-cost ratio criterion is a decision rule that will tell society what the optimal or dynamically efficient allocation of resource use must be. Is this statement true or false? Explain why or why not?
20. What is the free rider problem in resource allocation?
21. What is externality and what is the economic relevance?
22. What is the significance of market failure in natural resource allocation?
23. If the stock of a depletable resource declines over time, can we necessarily expect to see its price fall and the quantity consumed each year to also decrease? Explain.
24. If the amount of renewable surface water available varies from year to year, then in periods of low water supply, consumers with higher valuations should be given a greater share of the water in order to achieve an allocation which is statically efficient. Is this statement true or false? Explain your answer.   
25. Glass bottles can either be recycled (crushed or re-melted) or reused. The market will tend to choose the cheapest path. What factors will tend to affect the relative cost of these options? Is the market likely to make the efficient choice? Explain your response
26. Define and explain the economic significance of “average cost pricing” and “diminishing marginal cost pricing” used by public utility companies.
27. A tax on fishing effort will reduce the amount of fishing and increase the standing stock of fish. Is this statement true or false? Explain why?
28. What are Individual Transferable Quotas (ITQs) in fisheries? Explain the economic significance of ITQs in fishery management.
Calculation Problems 
1. Assume the following table represents the price of lumber and the marginal extraction cost of lumber in Northern Quebec

	Time/Age of Trees (years)
	Price ($/ha)
	MEC ($/ha)

	45
	25
	5

	50
	50
	10

	55
	75
	15

	60
	100
	20

	65
	125
	25

	70
	150
	30

	75
	175
	35

	80
	200
	40

	85
	220
	45

	90
	240
	50

	95
	260
	60

	100
	275
	70

	105
	280
	75


A) What will be the Marginal user cost (MUC) for each time period? 

B) What will be the optimal rotation age if the interest rate (r) is 2.5%? 

C) What will be the optimal rotation age if the interest rate (r) is 5%? 

D) Explain the reason for the difference in optimal rotation age as the interest rate increases.

E) Assuming the marginal user cost of land (MUCL) is $2/ha at all times. What will be the optimal rotation age at a 2.5% interest rate? Compare your result to the case when there was no marginal user cost for land. 

2. The table below provides a distribution of benefits, costs and net benefits from two different projects for three different individuals who have different income levels. 

	
	Person 1
	Person 2
	Person 3

	Income
	$ 8,000
	$25,000
	$60,000

	Project A
	
	
	

	   Benefits 
	$1,200
	2,750
	3,600

	   Costs
	$400
	1500
	1,800

	   Net Benefit
	$800
	1,250
	1,800

	Project B
	
	
	

	   Benefits
	240
	1,500
	6,000

	   Costs
	80
	500
	1,800

	   Net Benefit
	160
	1,000
	4,200


A) Which project can be considered to have a progressive distribution and why?  

B) Which project can be considered to have a regressive distribution and why? 
3. Use the data in table 1 to answer the following questions. Assume the cost of planting the forest stand is $500 per acre. The stumpage price for Red Pine is $0.50/cu ft.  Assume the discount rate is 5%. Assume that there are no other uses of the forest other than commercial timber harvest.
	YEAR
	VOLUME

(Cu. Ft./acre)
	
	
	
	

	30
	1272
	
	
	
	

	35
	1784
	
	
	
	

	40
	2213
	
	
	
	

	45
	2549
	
	
	
	

	50
	2809
	
	
	
	

	55
	3018
	
	
	
	

	60
	3185
	
	
	
	

	65
	3313
	
	
	
	

	70
	3409
	
	
	
	

	75
	3477
	
	
	
	

	80
	3523
	
	
	
	

	85
	3552
	
	
	
	

	90
	3569
	
	
	
	

	95
	3579
	
	
	
	

	100
	3587
	
	
	
	

	105
	3608
	
	
	
	

	110
	3771
	
	
	
	

	115
	3910
	
	
	
	

	120
	4021
	
	
	
	

	125
	4104
	
	
	
	


A) What is the Maximum Sustained Yield harvest rule?

B) At what age should the trees in Table 1 be harvested under the rule?

C) What are the net benefits associated with this harvest rule?

D) What is the optimal Economic Rotation harvest rule?

E) At what age should the trees be harvested under this rule?

F) What are the net benefits associated with this harvest rule?

G) What will be the effects of an increase in the discount rate on the optimal economic harvest age?

H) What factors will result in an increase in the optimal economic harvest age?

4. Consider a market for recycling aluminum cans. The demand curve for aluminum cans is represented by Qd = 34-P (where Qd is quantity demanded and P is the price).
Consider also that aluminum cans be produced from two sources; virgin material with a constant supply curve of P=10, and from recycled material with a supply curve of P =4+Qs 
A) What amount of aluminum cans will be demanded at equilibrium? 

B) How many aluminum cans will be produced from recycled material? 

C) How many aluminum cans will be produced from virgin material? 

D) What is the recycling ratio? 
5. Assuming a private company extract the mineral, bauxite from the Brazilian rainforest. The total extraction cost and the willingness to pay schedules are as presented in the following table. Studies have also shown that the extraction of bauxite has negative external impacts on the rainforest ecosystem. The marginal external cost curve is constant at $20 as indicated in the table below.

	Quantity (units) of bauxite
	Total Extraction Cost ($)
	Marginal  extraction cost
	Marginal Willingness to Pay (MWTP)
	Marginal External Cost
	Marginal social cost

	0
	100
	
	0
	0
	

	1
	110
	
	60
	20
	

	2
	125
	
	55
	20
	

	3
	145
	
	50
	20
	

	4
	170
	
	45
	20
	

	5
	200
	
	40
	20
	

	6
	235
	
	35
	20
	

	7
	275
	
	30
	20
	

	8
	320
	
	25
	20
	

	9
	370
	
	20
	20
	

	10
	425
	
	15
	20
	


A) Complete the Marginal extraction cost schedule 

B) Complete the Marginal social cost schedule 

C) What will be the efficient quantities (units) of bauxite supplied by the private company if the externality is not taken into account?  

D) What will be the efficient competitive price of the bauxite if externality is not taken into account? 

E) How many units of bauxite should be produced to ensure social efficiency? 

A) What is the socially efficient price? 

6. Suppose a product can be produced using virgin ores at a marginal cost given by MC1= 0.5q1 (where q1 is the quantity of the product produced using the virgin ore). Alternatively, the marginal cost of producing the goods using recycled material is MC2 = 5+ 0.1q2 (where q2 is the quantity of the product produced using recycled material. The demand curve for the product is represented by P = 10- 0.5Qd (where Qd is quantity demanded [and Qd =q1 +q2] and P is the price of the product).

F) What amount of the product will be demanded at equilibrium? 

G) What amount of the product will be produced from recycled material? 

H) What amount of the product will be produced from virgin material? 

I) What is the recycling ratio? 

7. The government of Alberta has proposed a dam project that has the following profile of costs and benefits over time. The dam will cost $100,000 to build initially (in year 0). It will cost $5,000 a year in maintenance cost over the next three years (year 1-3). It will generate estimated electricity of and recreation benefits of $30,000 a year for the next 3 years (year 1-3). There are no other unaccounted costs or benefits. You are asked to evaluate the project using a 10% discount rate and a 5% discount rate.

A) Is the project feasible at 10% discount rate? Explain.

B) Is the project feasible at 5% discount rate? Explain

8. Consider the country, Aliceland that is not self-sufficient in oil production and has to import some amount to meet domestic demand. The demand curve for oil in Aliceland is represented by Qd =160-2P (where Qd is quantity demanded and P is the price).

Consider also that some amount of oil demand in Aliceland can be obtained from domestic production. Additional oil can be imported from either Pongoland or Zululand. Oil produced domestically in Aliceland has a supply curve of P=15+ Q. Oil imported from Pongoland has a constant supply curve of P=50 whereas the supply curve of oil imported from Zululand is represented by P=45. 
J) Should the government of Aliceland import the oil from Pongoland or Zululand? Explain your answer 

K) What amount of oil will be demanded in Aliceland at equilibrium? 

L) How much oil will be produced domestically in Aliceland?
M) How much oil will be imported? 

N) What is the energy dependency ratio? 

9. There are 3 individuals in town X. Wanda, Wilma and Willie. The aggregate demand for street lights by these three individuals is P = 1500-0.5Q in which P is the price for street lights, and Q are the number of light units supplied. The efficient number of light units are determined to be 2800 

A) If Wanda demands 1400 units, how much will be available for consumption by both Wilma and Willie?

B) What is the marginal cost of providing the 2,800 street light units?

C) What is the total cost to supply the efficient number of street lights?

D) If the street lights are to be provided privately, and Wilma knows that Wanda will supply 1400 units and Willie will also supply 1400 units, how many units will be provided by Wilma? 

10. The government of Democratic Republic of Congo is planning to implement a program to regenerate a portion of the forest that has been destroyed by forest fires. However, there is uncertainty about the benefits of the program as this will depend on the amount of rainfall. There are three different rainfall scenarios. 

Scenario 1: Low rainfall with a probability of 20% and net present value (NPV) of $10 million 

Scenario 2: Medium rainfall with a probability of 60% and NPV of $25 million

Scenario 3: High rainfall with a probability of 20% and NPV of $14 million 

A) Estimate the expected net present value (NPV) of the program 
11. Suppose that the marginal benefits from Cod fishery are given by MB=10N-200, where N represents the size of the Cod population. Suppose that the marginal cost of fish harvesting is given by MC=160+2N
A) What is the maximum sustainable yield population?
B) What is the maximum sustainable fish biomass?
C) What is the open access harvest level?
D) What is the efficient (economically optimal) sustainable harvest?  
12. If the total revenue from a given fishery is TR=50E-E2/100. Assume the marginal cost of fishing is constant at $10.00 (i.e. the cost of sending out fishing vessels, and setting and hauling in the fishing nets are the same no matter how many fish are caught)
A) Determine the net benefits if this is an open access fishery
B) Determine the economically efficient level of effort 
C) What are the different methods that can be applied to the fishery?
D) What would be the effect of a tax on fishing effort and what level should that tax be?
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