Name:_____Solutions_______

FE345:  ENVIRONMENTAL ECONOMICS



Assignment 3: Due Monday 9/19/11

· Make sure you show your work and that ALL answers are complete and neatly written.

· Make sure your name is on the front page and all pages are stapled together.

· Only work that follows these instructions and represents a “Good Faith Effort” to answer the questions posed will receive a check. (Copying answers from a classmate without working through the problems is unacceptable conduct).
· Stop by during my office hours (Tuesdays periods, 9, 10) if you have questions, or set up another time to meet with me.
Answer the following: 

(Many of the questions are easier if you sketch a supply and demand diagram).
1. Assume the U.S. corn market is perfectly competitive and the yearly market demand (marginal benefit) for corn is approximated by:
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where P is the price per bushel, and Q is the total yearly quantity demanded (in billions of bushels). The supply (marginal cost) of corn is given by:
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Given the information above, answer the following questions:
a) Show (by solving) that the free market competitive equilibrium price is $7 and quantity of corn exchanged is 20 (billion) bushels per year.
Set supply = demand (MB=MC) and solve:

11 – 0.2Q = 1 + 0.3Q

10 = 0.5Q

QE = 20 billion bushels

PE = (11 – 0.2*20) = $7 per bushel
b) Calculate the consumer surplus (CS) and producer surplus (PS) in the corn market at the free market equilibrium. Show that total net benefits are $100 billion per year.

CS = ½ * 20 * 4 = $40 billion per year

PS = ½ * 20 * 6 = $60 billion per year

Total net benefits = CS + PS = $100 billion
2. Agricultural income support programs can take many forms. Using the same market supply and demand curves as in question 1, consider the impact of the following programs on the corn market:
a) Guaranteed corn price: the U.S. government promises that producers will receive $8 per bushel of corn. However, the government allows the market price of corn to adjust so that all corn that is produced under this guarantee is sold to consumers. The government then pays farmers (using tax dollars) the difference between this “market-clearing price” and the guaranteed price of $8 for each bushel produced.

What quantity of corn will farmers produce and sell under this program? Show that the market-clearing price must fall to $6.33 per bushel. Show that the DWL from the program is nearly $3 billion, and the cost to taxpayers is a little under $40 billion, per year.

Farmers will produce the quantity along the supply curve where P = $8. This is:

8 = 1 + 0.3Q

Q = 23.33 billion bushels

To sell this quantity, market price must fall to the point on the demand curve where Q = 23.33 billion. This is:

P = 11 – 0.2(23.33)

P = $6.33 per bushel

The DWL is the triangle area between the supply and demand curves from Q = 20 (the efficient quantity) to Q = 23.33 (the program quantity). This is:

DWL = ½ * 3.33 * 1.67    [where 3.33 is (23.33 – 20) and 1.67 is ($8 - $6.33)]

DWL = $2.78 billion per year

The cost to taxpayers is the difference between the guaranteed price and the actual market price ($8 - $6.33 = $1.67) times the TOTAL market quantity of 23.33 billion. This cost is:

Taxpayer cost = $1.67 * 23.33 = $38.96 billion per year

b) Price floor: the U.S. government sets the market price of corn such that it can be no less than $8 per bushel. Because farmers will produce more corn than is demanded at this price, the government also uses tax dollars to purchase any surplus corn produced.

Calculate the quantity of corn produced by farmers, purchased by consumers, and purchased by the government under this program. Show that the cost of this program to taxpayers is considerably higher than in part (a). By the way, what does the government do with the corn it purchases?


Farmers produce the quantity corresponding to P = $8 on the supply curve. This is:


Qproduced = 23.33 billion (calculated as in part (a))


However, at P = 8, consumers only purchase (using the demand curve):


Qconsumers = 15 billion bushels


Therefore, the government must purchase (23.33 – 15), or:


Qgovernment = 8.33 billion bushels


The cost to taxpayers is:


Taxpayer cost = 8.33 * $8 = $66.64 billion per year
The government may stockpile the corn (for a food emergency), distribute it to the poor domestically (but this may reduce the demand for corn), or distribute it internationally as “food aid”. Note that this “aid” can adversely affect foreign farmers by reducing the demand (and market price) of their crops. In some cases, these farmers may go out of business, be out of work, and join the line of hungry poor needing international “food aid”.

c) Set-asides: programs like those in (a) and (b) above are typically accompanied by so-called “set-aside” provisions which attempt to take cropland out of production (lest the surplus be too large in part (a), or the market price fall too low in part (b)). Farmers may be paid to leave land idle. Without performing any specific calculations, comment on how and why the set-aside program affects the price and quantity of corn exchanged.

The main effect of a set-aside is to reduce the supply (shift it left) for the crop. This tends to reduce the market quantity produced, and raise the market price. The downside is that taxpayer money is used to pay some farmers to not produce.

d) The government provides farmers with subsidized crop insurance. That is, farmers whose crops are destroyed by natural causes (drought, storms, flooding, insects, disease, etc) receive payments from the government for the lost crops (between 55% to 100% of the market value of the crop, depending on the policy chosen). Unlike other types of insurance, neither the farmers nor the (now private) insurance companies that run the program bear the full cost (and risk) of the insurance programs. A considerable portion of the cost and risk is borne by the government (i.e. U.S. taxpayers). Again, comment on the expected impact of this program on the corn market. Be specific about the impact on supply and/or demand and the equilibrium price and quantity.

Insuring one’s crops is part of the costs of production. If the cost of insurance is subsidized, farmers’ costs of production are lower than they would be otherwise, which is represented by an increase in supply (rightward shift). This tends to increase quantity produced and lower market prices.

e) Recent U.S. energy legislation mandates that a significant portion of the nation’s fuel consumption be filled by ethanol, a renewable energy source currently produced (in the U.S.) mainly from corn. The mandate for 2008 was 9 billion gallons of ethanol. Again, without performing any specific calculations, comment on the general impact of the ethanol mandates on the corn market.

The ethanol mandates have significantly increased the demand for corn, causing market output and prices to rise. The mandates have been criticized for their potential to raise food prices, in general, because corn is an important intermediate input for the production of much of our food.

It is now being realized that this increased production of corn has led to other problems including increased pollution from fertilizer and pesticide runoff, and tremendous consumption of scarce water resources (ranging from 5 to 2138 liters of water per liter of ethanol, according to researchers at the U. of Minnesota, depending on the state where the corn is grown).
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