
ECO228W The Economics of the Environment 
Final Examination   120 Minutes 

 
Answer any 10 questions.  

All questions are worth the same amount. 
 
 
1. Radon is toxic but it is used in the production of smoke alarms. The EPA identifies the following 
benefit and cost relationships: 
TSB = 30A – 0.15A2   TSC = 16A – 0.1A2 
MSB = 30 – 0.3A   MSC = 16 + 0.2A 
A is the abatement percent. The amounts are in millions of dollars. Current policy is for radon 
abatement at 20 percent. 
i) Are net benefits positive at the current abatement level? 
ii) What is the optimal amount of abatement? 
 
If A=20, then TSB = 30*20 – 0.15*20*20 = 540 
  TSC = 16*20 – 0.1*20*20 = 280 
The net benefits = 540 – 280 = 260 are positive. 
 
The optimal abatement is where MSB = MSC 

30 – 0.3A = 16 + 0.2A 
   0.5A = 14 
   A = 28 
 
2. The EPA has decided on new standards for PM-2.5 emitted by steel mills. Assuming there are 
two steel plants X and Y in the local area and they have the following abatement A schedules for 
PM-2.5: 

Plant X TACX = 0.5AX
2   

Plant Y TACY = 0.1AY
2   

Assume each plant emits 40 units of PM-2.5 for a total of 80 units. The EPA determines that total 
abatement should be 60 units. What is the cost-saving from moving from a uniform standard to a 
cost-effective standard?  
 
If A = 30 for each plant, then TAC = 0.5*30*30 + 0.1*30*30 = 540 
 
For cost-effectiveness, MACx = MACY and AX+AY = 60 
 

So, AX = 0.2AY
 =>   0.2AY + AY = 60 

So AY = 50   =>  AX=10 
 

If AY=50, and AX=10, then TAC = 0.5*10*10 + 0.1*50*50 = 300 
 
So the cost-saving is 540 – 300 = 240 
 
 
 
3. The federal government wants to install trees in 10 parks across New York City. The trees will 
cost $1 million per park; half will be installed in 2018 and half in 2019. The trees will reduce 
bronchitis cases by 1,000 for each of the years 2019, 2020, and 2021. Each bronchitis case is 
valued at $4,000. Using a 10% discount rate, advise the federal government as to whether this is 
an efficient policy. 
 

 
Costs	 Benefits	 PV	Costs	 PV	Benefits	

2018	 5	
	

5.00	
	



2019	 5	 4	 5/1.1=4.55	 4/1.1=3.64	

2020	
	

4	
	

4/1.12=3.31	

2021	
	

4	
	

4/1.13=3.01	

	     
   

9.55	 9.95	
 
Because present value benefits are greater than costs, this is an efficient policy. 
 
4. A chicken factory emits dead chicken dust that causes asthma in the local population. Suppose 
you are an environmental economist working with the following marginal benefits and costs 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 competitive equilibrium, QC and PC 
b. Find the socially efficient equilibrium, QE and PE 
c. By how much has consumer surplus fallen? 

For a, set  
MPB  =  MPC  410 – 0.25Q  =  10 + 0.15Q 
So    Q = 1000 and P = 10 + 0.15*1000 = 160 
 
For b, set 
MSB  =  MSC  410 – 0.25Q  =  10 + 0.15Q + 0.4Q 
So    Q = 500 and P = 10 + 0.15*500 + 0.4*500 = 285 
 
The change in consumer surplus is the trapezoid 
 = (285-160)*500 + 0.5*(285-160)*500 
 = 93.750 
 
5. What are the economic consequences of high carbon emissions? 
The economic consequences are across all sectors but especially the energy sector (increased 
demand for cooling power sources), health (epidemics, heat problems), food supplies, 
infrastructure, labor productivity, land availablilty.  
 
6. Under what conditions should firms be allowed to pollute? 
Firms should be allowed to pollute as long as they pay the Marginal External Cost of pollution. 
So, when MSC=MCB 
They should abate where the MSB of abatement equals the MSC of abatement. 
 
7. What are some economic reasons we have so much hazardous waste? 
The main reason is that firms and consumers do not pay for the externalities so they pollute too 
much. Another reason is that the regulations do not address optimal waste before it becomes 
waste. A third reason is the failure of CERCLA to clean up waste sites.  
 
8. What are the main market approaches to solving environmental problems?  
The main approaches are the Pigovian tax, the permit trading system, Pigovian subsidies, 
deposit-refund systems.  
 
9. What is the Coase Theorem? Why does the Coase Theorem not work in practice? 
The Coase theorem says that if we can establish property rights over environmental quality, the 
parties affected by environmental quality will bargain to reach the socially efficient solution as 
long as transactions costs are low.  
The Theorem does not work in practice because it is difficult to assign property rights to 
environmental attributes and because transactions costs are high. 
10. What are some economic explanations for why the Endangered Species Act is ineffective? 



The ESA is ineffective: it does not consider the costs of saving species; it does not consider the 
benefits of saving species; and it does not put these concepts together. It imposes very large 
penalties if an endangered species is found on your land. The federal government does not 
allocate sufficient funding to delist species. 
 
11. What are the main climate change solutions? 
The solutions are mitigation, adaptation, climate intervention, energy efficiency, and cultural 
change. 
 
12. Which alternative energy sources might best reduce greenhouse gas emissions? 
The best energy sources are those that are low carbon – these are solar, wind, other renewables 
and nuclear power. 
 
13. How might air quality regulations in the U.S. be made more efficient? 
The problems with air quality regulation is that the benefits are much greater than the costs, so 
the regulations are not strict enough. The regulations are uniform across regions (which is not 
cost-effective), except for PSDs. Also, there are big new source bias problems. 
 
14. What are the three main standards for setting pollution levels? Which standard is preferable? 
Three standards are ambient, technology, and performance. Ambient is preferable in that 
ultimately we care about the quality of the environment and not how we get to that quality. 
Technology is the easiest in that the regulators can specify more clearly what polluters should do. 
But it is unlikely to be cost-effective because some polluters may be able to abate using a 
technology that is not approved.  
 
15. What are the main ways in which you can place a money value on (shadow price) social 
activities? 
There are five ways to shadow price: market analogy method; trade-off method; hedonic method; 
defensive expenditure and the contingent valuation method. 


