
ECO228W MIDTERM EXAM 
60 Minutes 

Answer all questions.  
All questions are worth the same amount.  

Calculators are allowed.  
 
 
1. When do economists apply the theory of externalities to examine 
environmental problems? What is benefit-cost analysis used for? 
 
Externalities theory is applied to determine the optimal amount of pollution and quantities of 
production and consumption that correspond to a given environmental quality. 
Benefit-cost analysis is a way of determining the optimal provision of public goods and so an 
optimal environment. 
They are not the same. 
 
2. What are the main categories of costs and benefits for evaluating 
each endangered species? What are the main failures of the Endangered 
Species Act? 
 
The cost categories of costs are: listing; designating habitat; preventing extinctive behaviors; 
ensuring species growth / recovery plan; and delisting.  
The benefits are: scientific, historic, educational, ecological, and recreational. 
The main failures of the ESA include: absense of benefit-cost analysis (leading to 
underfunding and poor rankings); emphasis on protection regardless of cost; and private 
liability (persons with endangered species on their property are not compensated).  
 
3. What are the three types of environmental standard? 
 
The 3 standards are: ambient (ideal standard for the environmental quality to be achieved); 
technological (equipment to be used to abate); performance-based standard (polluation limit 
to be achieved using any technology). 
Need to describe each standard.  
 
4. Name one significant problem with using command and control methods 
to solve environmental problems 
 
There are several problems. One is that providing information (commands) to polluters does 
not give them an incentive to abate, especially if we are never going to check if they do abate. 
Another is that these methods require policymakers to know a lot of information about the 
MSB and MSC of abatement; policymakers do not usually have this information. Finally, C&C 
methods typically lead to technology standards and these are usually the least efficient.  
 
5. What are the main market instruments to solve environmental 
problems? 
 
The market instruments are: Pigovian taxes (product or effluent charges); abatement 
equipment subsidies; deposit/refund systems; and pollution permit systems. 
You should explain a bit about each one. 



 
6. Imagine there are two firms polluting a river. Each firm could 
clean up the river but they face different abatement cost functions. 
Abatement of pollution is given by A.  

Firm X's total abatement cost function is TAC=2(AX)2 
Firm Y's total abatement cost function is TAC=(2/3)(AY)3 
Firm X's marginal abatement cost function is MAC=4AX 
Firm Y's marginal abatement cost function is MAC=2(AY)2 

a) If a tax on pollution is set at $32, what would the optimal 
abatement be for each firm? 
b) Why is this tax more cost-effective than each firm abating the same 
amount? 
 
The optimal rule for polluters is abate up to the tax. So, we set the MAC equal to the tax: 

MAC= $32 
Therefore, 
 MAC=4AX=32 so AX=32/4=8 and MAC=2(AY)2=32 so AY=4 
If both firms abated the same amount, the TAC would be higher. 
You can show this by putting in AX=6 and AY=6 (instead of 8 and 4) into the TAC functions. 
If AX=6 and AY=6 then TAC=2(62)+ (2/3)(63) =216 
If AX=8 and AY=4 then TAC=2(82)+ (2/3)(43) =171 
 
7. A chicken factory emits dead-chicken dust that causes asthma in the 
local population. Suppose you are an environmental economist working 
with the following information for this market (where Q is thousands 
of pounds and P is price per pound).  
 MPB  =  410 – 0.25Q  MPC  =  10 + 0.15Q 
 MEB = 0    MEC  =  0.4Q 

 
a) Find the privately competitive equilibrium, QC and PC 
b) Find the socially efficient equilibrium, QE and PE 
c) What is the change in consumer surplus? 
 
For a) set MPB  =  410 – 0.25Q =MPC  =  10 + 0.15Q 
Solve for Q,  
  400=0.4Q  => Q=1000 => P=10+0.15Q=10+150 => P=160 
 
For b) set MSB  =  410 – 0.25Q =MSC  =  10 + 0.15Q 

MSB  =  MPB + MEB = 410 – 0.25Q  + 0 
MSC  =  MPC + MEC = 10 + 0.15Q + 0.4Q = 10 + 0.55Q 
 

Solve for Q,  
  400=0.8Q  => Q=500 => P=10+0.55Q => P=285 
 
Need to draw the demand-supply equations to get intercept for MPB/MSB 
If Q=0, MPB = 410 and If Q=0, MSB = 410 
 
Market consumer surplus = (0.5)*(410-160)*(1000) = $125,000 
Social consumer surplus = (0.5)*(410-285)*(500) = $31,250 
Change in consumer surplus = ($125,000-$31,250)= $93,750 


