
EC265 – Fall 2011 
Answers to Problem Set 2 
 
 
Application 5.1 Arsenic and water do mix? 
 
Consider the following statement published on the web site of the AEI-Brookings 
Joint Center for Regulatory Studies: 
 

“EPA’s analysis of its new arsenic rule estimates annual costs of $210 
million and benefits of $140 million to $200 million…with resulting net costs of 
$10 million to $70 million. This clearly signals an inefficient rule, but recent 
analysis by the Joint Center estimates that true net costs are closer to $190 
million per year…. Beyond the high costs of the rule, [the authors of the Joint 
Center study] Burnett and Hahn raise the possibility that implementation of the 
rule could actually result in a net loss of lives. The high costs of the rule would 
reduce fund s available to individuals for health care. The long latency period 
associated with arsenic-related cancers means that reduced funds for health 
care could result in a net increase of health risk, on the order of about ten lives 
per year. 

The difficulty of justifying EPA’s arsenic standard with cost-benefit analysis 
demonstrates clearly that this rule should be withdrawn.”1 
 

1. How do you know that the EPA has chosen a safe, rather than efficient 
standard? 

2. In arguing for a move towards efficiency,  how do Burnett and Hahn utilize 
the idea of a Pareto Improvement?  Describe how they see such an 
outcome arising. 

3. Does a Pareto Improvement seem plausible in this case? Why or why 
not? 

 
Answers 
 

1. Because measured costs exceed measured benefits by a large margin. 
2. Burnett and Hahn argue that if the regulations were not implemented, then 

people would have to spend less on their water bills. This would leave 
them more money to spend on health care. Therefore, the regulations, by 
reducing such available money, would increase their risk of death from 
other illnesses, leading on balance, to an increase in mortality.  

3. Burnett and Hahn seem to argue that savings of a few dollars a year on 
water would be effectively channeled by people into greater health care 
expenditures. This seems a bit of a stretch – it’s the kind of thinkg that 
advocates of the safety standard are quick to point out, as the material in 
this chapter discusses. 

                                            
1 “Drinking Water Standard for Arsenic” 
 



 
Application 6.1: Dynamic, Efficiency, Equity and Sustainability 
 
 Suppose Pandora is deciding how to dispose of some hazardous waste. 
She can contain it safely, at a cost of $175, or bury it in the local landfill.  If she 
chooses the second option, in ten years' time the stuff will have seeped out enough 
to permanently ruin the vineyard of Bacchus, who lives next door to the landfill.  
The vineyard has a value to him in ten years of $450 (i.e., he'd sell it then for $450.)  
This is the only damage the hazardous waste will ever do.  Assume there is no 
inflation. 
  
1. What is the Present Value of $450 in ten years at a discount rate of 10%? 
2. In the absence of regulation, Pandora is likely to bury the stuff and save 
$175.  If the interest rate is 10%, is it efficient for Pandora to bury her waste in the 
landfill?  To answer this, discuss how Bacchus could maximize his utility if he had 
the legal right to prevent the dumping (and was not an ardent environmentalist).  
What does this say about the relative size of the total net monetary benefits under 
the two alternatives?  How do total net benefits relate to efficiency? 
 3. Is burying the waste equitable?  Why or why not?  Could the use of an 
environmental bond satisfy a fairness problem if it exists? 
 4. Is burying the waste sustainable from a neoclassical point of view? From 
and ecological point of view? Why or why not? 
 
Answers 
 
1. PDV=450/(1.1)10=173.49 
 
2. Burial is efficient, since if Pandora banked $173.49, in 10 years time she would 
have enough to compensate Bacchus for his ruined vineyard. Since she would 
save $1.51 today, everyone would be better off and no one worse off.  
   If Bacchus could prohibit the dumping, he would nevertheless agree to it, 
provided Pandora paid him a little more than $173.49 today-- thus he would come 
out ahead too. Note however, that even if Bacchus is not compensated at all for the 
damage, dumping is still efficient.  
    Efficiency always maximizes total net measurable monetary benefits, that is, the 
size of the economic pie. When the pie is enlarged, its always possible for everyone 
to get a bigger slice. 
 
3. If Bacchus is not compensated, dumping would be unfair by most people's 
standards. If Pandora were forced to post an environmental bond of $173.49, than 
Bacchus would be compensated for damages when they occurred, leading to an 
outcome that is both efficient and fair. 
 
4.  Ecologicals tend to argue that natural capital is not easily replaced; the action 
would thus only sustainable if the natural capital that is destroyed -- a high-quality 
vineyard -- is in fact replaced by created capital. In this case, for example, the 



created capital might be biotechnology grapes capable of growing on previously 
underutilized soil.  
 
Application 6.3 The Onceler considers replanting 
 
The Onceler has clearcut a forest of Truffula trees, and is considering replanting. 
If he replants, in 40 years he will have another stand of trees to harvest, earning 
an (inflation adjusted) resource rent of $10 million. Replanting costs $1 million 
each year for three years. The Onceler’s opportunity cost of capital is a mutual 
fund investment, paying 6%. 
 
1. Fill in the chart below to determine if replanting is profitable.  
 
Year Cost Benefit Discounted Cost Discounted 

Benefit 
0 $1 m    
1 $1 m    
2 $1 m    
40  $10 m   
TOTAL     
 
2. If the Onceler does replant, then the Brown Barbaloots, Swamee Swans and 
Humming Fish will come back, attracted by the habitat. Beginning in 40 years, 
their populations will recover sufficiently to generate a flow of benefits (people 
enjoy recreating among these creatures) equal to $1 m per year forever. What 
discount rate should the neoclassical Department of Sustainability use to 
evaluate replanting today?  Fill in the chart below to evaluate whether replanting 
and clearcutting, replanting and not clear-cutting, or not replanting is potentially 
sustainable. 
 
 
Year Replant 

Cost 
Replant 
Benefit 
Harvest 

Replant 
Benefit 
Recreation 

Discounted 
Cost 

Discounted 
Benefit 
Harvest 

Discounted 
Benefit 
Recreation 

0 $1 m      
1 $1 m      
2 $1 m      
40  $10 m $1 m    
41   $1 m    
42   $1 m    
43   $1 m    
44   $1 m    
45   $1 m    
46   $1 m    
47   $1 m    
48   $1 m    



…       
TOTAL       
 
3. Suppose in the example above that the benefits of clear-cutting and not 
replanting outweighed the costs. What would be have to be true for that decision 
to be economically sustainable? 
 
Answers 
 
1. Fill in the chart below to determine if replanting is profitable.  
 
Year Cost Benefit Discounted Cost Discounted 

Benefit 
0 $1 m  $1 m  
1 $1 m  $.94 m  
2 $1 m  $.89 m  
40  $10 m  $.97 m 
TOTAL   $2.83 m $.97 m 
     
 
Replanting is not profitable.  NB=.97-2.83= -1.86 
 
2.  What discount rate should the neoclassical Department of Sustainability use 
to evaluate replanting today?  0-2%; In this case, say 1%.  
 
Year Replant 

Cost 
Replant 
Benefit 
Harvest 

Replant 
Benefit 
Recreation 

Discounted 
Cost 

Discounted 
Benefit 
Harvest 

Discounted 
Benefit 
Recreation 

0 $1 m   1   
1 $1 m   0.99   
2 $1 m   0.98   
40  $10 m $1 m  6.71 0.67 
41   $1 m  0 0.66 
42   $1 m  0 0.66 
43   $1 m   0.65 
44   $1 m   0.65 
45   $1 m   0.64 
46   $1 m   0.63 
47   $1 m   0.63 
48   $1 m   0.62 
…      Note this 

series 
goes on 
forever 

TOTAL    2.97 6.71 >6.71 
 



Replant and clearcut in 40 years:    NB=6.71-2.97=4.74 
Don’t replant:      NB=0 
Replant and don’t clearcut in 40 years:   NB= >4.74 
 
In this case, replanting for wildlife is the most potentially sustainable use.  
 
3.  The resource rents would have to be productively invested.  This, as the book 
discusses, is a key element of sustainable behavior in the neo-classical model. 
 
Application 7.0:  A Growth Parable1   
 
Suppose that a bacterium lives in a test tube and the bacteria population doubles 
every minute, so that at the end of 1 minute there are 2, at the end of two minutes 
there are 4, and so on.  Suppose also that at the end of fifteen minutes, the food 
supply runs out.    
 
1. How many bacteria will be around at the end of 15 minutes?  
2. How many bacteria will be around at the end of 14 minutes?  
3. When will half of the food be used up?  
4. What percentage of the food will be left at the end of 13 minutes? Do you think 
that, after 13 minutes, "Joe-Average" bacterium would be easily persuaded that a 
food crisis was at hand? 
4. Suppose, in spite of your answer to question 4, that at the beginning of the 13th 
minute the bacteria do get a wake up call.  They begin a crash scientific program, 
putting the best bacteria minds to work on growing more food. Success! By the 
beginning of the 14th minute, the bacteria manage to quadruple the remaining food 
supply. How much time do they buy themselves?   
5. Is their a difference between these bacteria and people that might give us some 
hope for our long run survival? If so, is it likely to work through P, A or T?  
 
Answers 
 
1. 32,768. 
2. 16,384. 
3.  After 14 minutes. 
4. 3/4.  No.  We still have 3/4 of the food left! 
5. At the end of 13 minutes, there is enough food to last two minutes-- feeding a 
population that doubles once, and then again, in total: 16,384+32,768 = 49152.  
That food supply is quadrupled to feed 197,008.  After the 15th minute, there is 
197,008-49,152 = 147,856 left.  At the end of the 16th minute, the population 
doubles to 65,536, leaving 147,856-65,636 = 82,320 left. Sometime during the 17th 
minute the food runs out.  The technological breakthrough buys a minute and a 
half. 
6.  The difference has to work through P; neither A nor T can change fast enough to 
compensate for geometric population growth. We clearly have the ability to control 
our fertility if we so desire. For more on the population issue, see Chapter 21.  



 
 
 


