ECON 3803A - ECONOMICS OF NATURAL RESOURCE
Winter 2013

Assignment
Due: March 18, 2013

· This assignment is worth 20% of your final mark. 
· Students will lose marks for submitting this assignment after the due date of March 18th, 2013 
· Assignments should be typed. No hand-written assignment will be accepted.

Instructions:
Please complete all questions. With the exception of question 4, your answer for each question should not be more that 1 page (single-spaced and font-size Time New Roman 12) 


1. (20 points) Species that have reached the extinction threshold and are on the verge of extinction – beluga whales, African elephants, mountain gorillas and the California condor might be classified as nonrenewable resources and once they disappear, there will be no regeneration. Does the market create appropriate incentives to ensure that extinction will not occur? If yes explain. If no, what can be done to ensure that extinction will not occur?

Response:
Even though these can be considered biological resources, at the point of extinction, it is difficult to regenerate as they become non-renewable. 
The products are not marketed. In other words, there is no market for the products. This is a situation of incomplete markets and public goods and therefore the market cannot allocate the resources in an efficient manner. The price system CANNOT therefore operate as a conservation mechanism. In other words, there is no incentive for the market to operate to prevent extinction.  (10 points)

If property rights are to be well established, then presumably the market could work in a way which conserves the valuable resources. Otherwise the government may have to establish policies to prevent extinction or the government could manage the resource. (10 points)


2. (15 points) A proposal has been put forward to remove a dam on a river, which currently produces hydroelectricity power. You have been hired to estimate the cost of such a proposal. What are the main types of costs in this case and how might you go about measuring each type? 

Response: 
A major part of the cost would be the costs of physically removing the dam. This could be estimated with engineering cost techniques, analogous to what is done in estimating the costs of constructing a new dam. Removing dams is certainly not as common as building them, so there is less experience among engineers to rely on, but the principal methods could be reasonably straight forward. 

Another major cost will be the value of the lost electricity that is no longer generated at the dam. Assuming this is a marginal change in electricity supply (i.e. it does not lead to a change in the price of electricity) the price can be taken as a measure of its value. If it is assumed that the electricity is replaced with fossil-produced power, one may want to add an allowance for the environmental costs of the replacement electricity and this environmental cost can be measured using non-market approahces

Other costs could be impacts on water flow, fish population and other environmental damages from the removal of the dam   


3. (20 points) Some natural resource scientists may argue that Canada is blessed to have discovered the oilsands. Do you agree with this statement? Discuss. 

Canada oilsands is an important resource and it is making Canada a key player in the world’s oil market. About 97% of Canada’s total oil reserves and over half of Canada’s total oil production come from oilsands. With the oilsands, Canada is believed to have the second largest oil reserve in the world after Saudi Arabia. Currently Canada produces one million barrels of oil a day from oilsands and 1 in every 6 barrels of oil imported by the US comes from Canada. This has positive implications on the Canadian economy particularly for Alberta by creating employment and increasing the GDP. Canadian companies involved in crude oil production from the oilsands are also making lots of profits.  (10 points)

However, there are some negative implications from the oilsands for Canadians. 
· Greenhouse gas emission is a major concern from the production of oil from the oilsands. Syncrude (The main oilsand company in Canada) produced 9.89 million tons of CO2. This is equivalent to the total CO2 produced by a coal fired power plant producing electricity to all households in Chicago. 
· It requires clearance of a large area leading to loss of forest. It therefore requires reclamation of huge areas.
· For every barrel of synthetic oil produced, 2-4 barrels of waste is dumped into tailing ponds which are built by destroying a large area of forest or land. 
· Tailing ponds also create other environmental disasters for animals, particularly birds, which get stuck in the tailings and may die from the effects of the tailing material. 
· The production of oil from the oilsands also requires a large amount of water. For example in 2006, it was estimated that 2.5 trillion gallons of water was required by Syncrude. This has implications on water availability for household consumption, agricultural uses and other industrial purposes.
· It takes energy to produce synthetic crude oil from the oilsands and therefore the oilsands has implications for energy use for Canadians. For example, it was estimated that Syncrude’s energy requirements for 2006 was 137.9 trillion BTUs. This will equal the amount of energy used by 2.03 million cars driven all year in the US. (10 points)

In conclusion, even though Canada may benefit from the oilsands, the negative implications can be severe.  

4. (30 points) Consider a given non-renewable resource in Candyland, with a limited quantity of 100 units. This is to be allocated between two generations, current generation (generation 0) and future generation (generation 1). Assume that demand and supply are different for different periods.  The demand and supply curves for the two generations are as follows;

In generation 0, the demand for the resource is Qd=250 – P and supply is MPC= 10+ Qs 

In generation 1, demand for the resource is Qd=130 – P/4 and supply is MPC= 20+ Qs 

A) Assume all the resources are used by generation 0, estimate the efficiency outcome (quantity and price) and the total net benefit to society. (5 points)

At equilibrium P=MPC
P=250-Qd=10+ Qs  → 250-10 = 2Q → 240 = 2Q  → Q =120
However, Q is fixed at 100
P = 250-100 = 150
Efficient quantity = 100
Efficient price = 150

Net benefit for period 0 = Consumer surplus (CS) +Producer surplus (PS)
CS = (250-150)*100/2 = 100*100/2 =5000
PS = (150-110)*100 + (110-10)*100/2 
= (40*100) +100*100/2 
= 4000+5000 =9000
CS+PS =5,000 +9,000 = 14,000

Net benefit for period 1 = 0
Total net benefit = 14,000/(1.1)0 + 0 = 14,000

B) Assume all the resources are preserved by generation 0 and used by generation 1, estimate the efficiency outcome (quantity and price) and the total net benefit to society. (5 points)

Qd=130 – P/4 → P = 520-4Qd and supply is MPC= 20+ Qs

At equilibrium P=MPC
520-4Qd=20+ Qs → 520-20 = 4Q+Q → 500 = 5Q  → Q =100
Q is fixed at 100
P = 520-4Q = 520-4*100 =520-400 = 120
Efficient quantity = 100
Efficient price =120

Net benefit for period 1= Consumer surplus (CS) +Producer surplus (PS)
CS = (520-120)*100/2 = 400*100/2 =20,000
PS = (120-20)*100/2 
= 100*100/2 
= 5000 
CS+PS = (20,000+5,000) = 25,000  
 
Net benefit for period 0 = 0

Total net benefit = 0 + 25,000/(1.1)1 = 22,727.27

C) Estimate the dynamically efficient allocation between the two generations if the discount rate is 10%. (5 points)

(P0-MC)/(1+r)0 = (P1–MC)/(1+r)1 
(250-Q0-10- Q0 )/(1.1)0 = (520-4Q1-20-Q1)/(1.1)1
(240- 2Q0)/1 = (500-5Q1)/1.1
(240- 2Q0)*1.1 = (500-5Q1)
264-2.2 Q0 = 500-5Q1
Q0 +Q1 =100 → Q1 = 100 - Q0
 264-2.2 Q0 = [500-5(100-Q0)]
264-2.2 Q0 = 500-500 +5Q0
264-2.2 Q0 = 5Q0
264 = 5Q0 + 2.2 Q0
264 = 7.2 Q0
Q0= 264/7.2 = 36.67 → Q1 = 100 - Q0 = 100-36.67 = 63.33
Price for period 0 (P0) = 250- Q0 = 250-36.67 = 213.33
Price for period 1 (P0) = 520-4Q1 = 520-4*63.33 =520-253.32 = 266.68

D) Estimate the total net benefit to society under the dynamically efficient allocation with the 10% discount rate. (5 points)

CS0 = (250-213.33)*36.67/2 = 672.34
PS0 = (213.33-46.67)*36.67 + (46.67-10)*36.67/2 = 6111.42 + 672.34 = 6783.76
Net benefit for period 0 = (672.34+6783.76) = 7456.10

CS1 = (520-266.68)*63.33/2 = 8021.38
PS1 = (266.68-83.33)*63.33 + (83.33-20)*63.33/2 = 11611.56 + 2005.34 = 13616.90
Net benefit for period 1 = (8021.38+13616.90) = 21638.28

Total net benefit = net benefit for period 0 + net benefit for period 1
Total net benefit = 7456.10 + 21638.28 = 29094.38
					
E) Estimate the dynamically efficient allocation between the two generations if the discount rate is 20%. (5 points)
(P0-MC)/(1+r)0 = (P1–MC)/(1+r)1 
(250-Q0-10- Q0 )/(1.2)0 = (520-4Q1-20-Q1)/(1.2)1
(240- 2Q0)/1 = (500-5Q1)/1.2
(240- 2Q0)*1.2 = (500-5Q1)
288-2.4 Q0 = 500-5Q1
Q0 +Q1 =100 → Q1 = 100 - Q0
288-2.4 Q0 = [500-5(100-Q0)]
288-2.4 Q0 = 500-500 +5Q0
288-2.4 Q0 = 5Q0
288 = 5Q0 + 2.4 Q0
288 = 7.4 Q0
Q0= 288/7.4 = 38.92 → Q1 = 100 - Q0 = 100-38.92 = 61.08
Price for period 0 (P0) = 250- Q0 = 250-38.92 = 211.08
Price for period 1 (P0) = 520-4Q1 = 520-4*61.08 =520-244.32 = 275.68


F) Estimate the total net benefit to society under the dynamically efficient allocation with the 20% discount rate. (5 points)

CS0 = (250-211.08)*38.92/2 = 757.38
PS0 = (211.08-48.92)*38.92 + (48.92-10)*38.92/2 = 6311.27 + 757.38 = 7068.65
Net benefit for period 0 = (757.38+7068.65) = 7826.03

CS1 = (520-275.68)*61.08/2 = 7461.53
PS1 = (275.68-81.08)*61.08 + (81.08-20)*61.08/2 = 11886.17 + 1865.38 = 13751.55
Net benefit for period 1 = (7461.53+13751.55) = 21213.08

Total net benefit = net benefit for period 0 + net benefit for period 1
Total net benefit = 7826.03 + 21213.08 =29039.11
			

5. (15 points) In the above problem (Question 4), assume also that Candyland is facing health problems associated with the extraction of the limited non-renewable resource. The society performed a health study, and found that the marginal external costs associated to pollution in the current period can be represented by: MXC = 10+Qs (MXC is marginal external costs)

(A) Estimate the dynamically efficient allocation between the two generations if the discount rate is 10% (5 points)
(P0-MC)/(1+r)0 = (P1–MC)/(1+r)1 
(250-Q0-10- Q0 -10- Q0)/(1.1)0 = (520-4Q1-20-Q1)/(1.1)1
(230- 3Q0)/1 = (500-5Q1)/1.1
(230- 3Q0)*1.1 = (500-5Q1)
253-3.3 Q0 = 500-5Q1
Q0 +Q1 =100 → Q1 = 100 - Q0
 253-3.3 Q0 = [500-5(100-Q0)]
253-3.3 Q0 = 500-500 +5Q0
253-3.3 Q0 = 5Q0
253 = 5Q0 + 3.3Q0
253 = 8.3Q0
Q0= 253/8.3 = 30.48 → Q1 = 100 - Q0 = 100-30.48 = 69.52
Price for period 0 (P0) = 250- Q0 = 250-30.48 = 219.52
Price for period 1 (P0) = 520-4Q1 = 520-4*69.52 =520-278.08 = 241.92


(B) Estimate the total net benefit to society under the dynamically efficient allocation with the 10% discount rate. (5 points)

CS0 = (250-219.52)*30.48/2 = 464.52
PS0 = (219.52-80.96)*30.48 + (80.96-20)*30.48/2 = 4223.3 + 929.03 = 5152.33
Net benefit for period 0 = (464.52+5152.33) = 5616.85

CS1 = (520-241.92)*69.52/2 = 9666.06
PS1 = (241.92-89.52)*69.52 + (89.52-20)*69.52/2 = 10594.85 + 2416.52 = 13011.37
Net benefit for period 1 = (9666.06+13011.37) = 22677.43

Total net benefit = net benefit for period 0 + net benefit for period 1
Total net benefit = 5616.85 + 22677.43 = 28,294.28


(C) Explain why there is a difference in the dynamically equilibrium quantities and price between Question 4 and Question 5 (5 points)

When there is an externality, the socially efficient quantity produced and consumed in period 0 is lower and the efficient price is higher than when there is no externality. As a result the socially available quantity in period 1 is higher and the price lower compared to period 0 (if we assume that there is no externality in period 1).  
