CHAPTER 14

EQUILIBRIUM AND EFFICIENCY

CHAPTER DISCUSSION

To understand how markets are likely to lead to an efficient allocation of society’s resources, we begin with the concept of perfectly competitive markets, when both buyers and sellers are price takers. That is, they have no control over the prices at which they buy and sell. This is a reasonable assumption when three conditions hold. First, there are negligible transactions costs, which means that buyers know where to find goods and can compare prices easily among all the sellers. Second, goods are homogeneous, meaning that products are undifferentiated, so there is effectively no difference between a product sold by one seller and the next. Finally, there are a large numbers of sellers, such that no one seller is an appreciable fraction of the total market. 
To see how to aggregate individual consumers’ demand curves to yield the market demand curve, we just add them up horizontally. We then do it for each possible price, and we have market demand.

To find market supply, we need to see how much each seller is willing to offer at each price and then sum those quantities for all prices. This result is the horizontal summation of individual firms’ supply curves.  If consumers’ demand curves are different in the long run than in the short run, then the market demand will reflect that difference. 
Market equilibrium is the combination of quantity and price such that the quantity willingly demanded is just equal to the quantity willingly supplied. This is just the intersection of the market supply and demand curves, or the unique combination of price and quantity that simultaneously satisfies both the market demand function and the market supply function.

In free entry, when all potential firms have access to necessary technology and factors of production and can distribute their production to anyone in the market, long-run equilibrium will occur at the intersection of the market demand curve and the long-run supply curve. Three characteristics follow: equilibrium price will equal ACmin, each firm will earn zero economic profit, and each firm that produces must do so at the efficient scale of production.
When a firm’s fixed cost falls, its AC curve will shift downward along its MC curve. This will have two short-run results: the firm will earn positive profit, and the efficient scale of production will be a little smaller. An increase in fixed cost causes the AC curve to shift upwards, resulting in existing firms losing money. A change in variable cost will have similar results. In the short run, the active firms will experience a decrease in both MC and AC if the price of the firm’s variable input falls. An increase in variable costs will cause the reverse adjustment as MC and AC shift upward resulting in temporary losses to existing active firms.

Aggregate surplus is the difference between the total benefit to consumers and the avoidable costs of producers. We measure consumers’ benefits by measuring their willingness to pay for the goods and services they consume. Willingness to pay is a measure of the total value of a good’s level of consumption. Total avoidable cost consists of a firm’s costs other than its sunk costs.
Consumer surplus is the difference between the consumer’s willingness to pay and the total amount that must be paid to consume the good. Producer surplus is the difference between the total revenue from selling the good and the firm’s total unavoidable cost. Aggregate surplus is identical to the sum of producer and consumer surplus. Maximizing aggregate surplus is the same thing as maximizing consumer plus producer surplus. Any deviation from the quantity that achieves that maximum surplus creates a deadweight loss.

OUTLINE

Equilibrium and Efficiency

· What makes a market competitive?

· In perfectly competitive markets, neither buyers nor sellers have any effect on price

· Three conditions must be satisfied

· Transactions costs are negligible

· Products are homogeneous

· Large number of sellers, none of which constitutes a significant fraction of the market

· Each firm will be a price taker

· In actual markets, not all conditions are fully met, but often the model is a useful approximation 

· Market demand and supply

· Market demand is the horizontal sum of individual consumers’ demand curves

· Sum the quantity demanded at each price for all consumers in the market

· Market supply is the horizontal sum of individual firms’ supply curves.

· In the short run a limited number of firms have technology and access to inputs to supply

· In the long run, potentially any firm has access to technology, resulting in free entry of firms

· In the long run, firms will enter as long as price is at least as great as ACmin, resulting in a horizontal long-run market supply curve.

· Firms must enter at their efficient level of production

· Short and long-run competitive equilibrium

· Long-run competitive equilibrium with free entry

· Three properties 

· Equilibrium price equal to ACmin 

· Firms earn zero profit

· Active firms operate at efficient scale of production

· Short- and long-run responses to changes in demand

· Increase in demand 

· Number of firms fixed in short run

· Price exceeds ACmin and firms’ supply curves are MC curves

· Each firm produces more output and enjoys positive profit

· Positive profit encourages entry of new firms in long run

· New firms enter at efficient level of production

· Short-run supply curve shift rightward, driving price down

· In long-run equilibrium, zero profit, P=ACmin
· Decrease in demand

· Number of firms fixed in short run

· ACmin exceeds price and firms’ supply curves are MC curves

· Each firm produces less output and suffers negative profit

· Negative profit encourages exit of firms in long run

· Short-run supply curve shift leftward, driving price up

· In long-run equilibrium, zero profit, P=ACmin
· Short- and long-run responses to changes in cost

· Fall in fixed cost

· AC shifts downward along stationary MC 

· Minimum AC occurs at lower output level

· Firms’ MC curves have not changed, so initially quantity is maintained

· Lower AC results in positive profit

· Positive profit encourages entry of new firms

· Short- run market supply shifts rightward, driving price down

· Equilibrium occurs when ACmin equals price

· Fall in variable cost

· AC and MC both shift downward

· Firms produce greater output

· P is greater than ACmin resulting in positive profit

· Positive profit attracts entry of new firms

· Firm enter at efficient scale of production

· Short-run market supply curve shifts rightward, driving price down

· Equilibrium occurs when ACmin equals price

· Price changes in the long run

· If input prices remain unchanged as market expands, long-run equilibrium price will be unchanged

· If inputs are constricted by bottlenecks, expansion will drive input prices up, long-run equilibrium price will rise with increased demand and fall with decreased demand

· In non-competitive input markets, an increase in input demand can lead to fall in input price, so expansion of the downstream industry can lead to a fall in price

· Efficiency of perfectly competitive markets

· Markets are only one form of allocation—why are they so favored by economists?

· Perfectly competitive markets maximize aggregate surplus

· Aggregate surplus and economic efficiency

· Aggregate surplus equals total benefit from consumption less total avoidable cost of production

· Total benefit from consumption is identical to total willingness to pay

· Total avoidable cost is firm’s costs other than sunk costs

· Perfectly competitive markets maximize aggregate surplus

· Begin in long-run competitive equilibrium then change things

· Change in who consumes a good

· Switching one unit from someone who is purchasing and consuming the good to someone who is not

· Necessarily reduces total benefit from consumption because the person who was consuming it has higher willingness to pay than the person who was not

· Change in which firm produces a unit of the good

· Switching one unit from firm that was producing it to firm that was not necessarily increases avoidable cost of production 

· Supply curves are positively sloped, so cost increases with output

· Change in the amount that is produced and consumed

· Increasing amount by one unit increases cost by more than it increases benefit, resulting in lower aggregate surplus

· Decreasing amount that is produced and consumed decreases benefit by more than it decreases cost, resulting in lower aggregate surplus

· Aggregate surplus is maximized by competitive markets, but equity might be improved by redistribution of surplus

· Often, mechanisms to redistribute surplus result in a smaller total surplus to be redistributed

· Measuring surplus using market demand and supply curves

· Market demand is aggregate marginal willingness to pay curve

· In a market, only those whose willingness to pay is at least as great as price will end up consuming

· Market supply is aggregate avoidable marginal cost of production

· In a market, only the firms with lowest marginal cost will produce

· Aggregate surplus can be measured by market demand and supply

· When only those with highest willingness to pay consume the good

· When only those with lowest avoidable cost produce the good

· Aggregate surplus is area below demand and above supply

· No deadweight loss at market equilibrium

· Consumer and producer surpluses

· Consumer surplus is willingness to pay minus amount actually paid

· Measured as area below demand curve and above price

· Producer surplus is total revenue minus total avoidable cost

· Measured as area below price and above supply curve

· Aggregate surplus is identical to sum of consumer surplus and producer surplus

· Factor markets can have backward-bending supply curves

· In some cases, there can be multiple equilibria

· If demand is greater than supply for prices above equilibrium, the equilibrium is unstable

· Welfare analysis of factor markets is the same as with other markets

· Competitive equilibrium results in maximum aggregate surplus

· After adjusting for income effects, factor supply and demand curves can be used to measure consumer and producer surplus

PRACTICE MULTIPLE CHOICE

1. Which of the following is not a characteristic of perfectly competitive markets:

a. Homogeneous products

b. Many sellers

c. No transactions costs

d. Sellers are price takers

e. Product differentiation

2. Market demand _________

a. is the vertical sum of individual consumers’ demand curves.

b. is determined by summing the prices consumers are willing to pay for each quantity.

c. is the average quantity demanded for all consumers at each price.

d. is the horizontal sum of individual consumers’ demand curves.

e. is the average price willingly paid by all consumers for each quantity.

3. Hermione’s demand for wands is given by QdHermione = 10 -4 P, and Harry’s demand for wands if given by QdHarry = 15 – 3 P.  If Hermione and Harry comprise the entire market, which is true?

a.  
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d. P = 3.57 - .143 Q for P (  3.57
e. Qd = 12.5 – 3.5 P

4. Fred and Ginger are the only sellers of dance lessons.  Fred’s supply is given by QsF =.5 P-3   for prices above 6, and Ginger’s supply is given by QsG = P -5  for prices above 5.  Which of the following characterizes the market supply?

a. 
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b. Qs = -8 + 1.5 P for P ≥ 0

c. 
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d. P = -5.33 + .67 Q
e. Qs = .75 P – 4
5. Consider 30 firms that sell shoes.  Each firm has a supply function given by       Qsi = -20+ 0.5 P for P > 40.  The inverse market supply function is given by which of the following?

a. P = 40 + 2 Q for Q>0

b. P = 1200 + 60 Q for Q>0

c.  P= 40 + .0067 Q for Q>0

d. P = 40 + 1/15 Q for Q>0

e. None of the above.

6. Which statement is accurate regarding profit in competitive markets?

a. If technology is potentially available to anyone, profit will always be zero.

b. Firms can enjoy a positive profit in the short run, but not in long-run equilibrium.

c. Firms can enjoy a positive profit in the long run but not in short-run equilibrium.

d. In long-run equilibrium, individual firms may earn positive or negative profits, but average profit will be zero.

e. If firms cannot earn positive profit in long-run equilibrium, they will exit the industry.

7. A competitive market is in long-run equilibrium when demand increases.  Which is true?

a. The increase in demand will raise price permanently.

b. Active firms will reduce output, making room for new firms to enter.

c. Active firms will earn positive profit in the short run, but eventually new firms will enter at their efficient scale, driving price back down to ACmin.

d. New firms will immediately enter, always keeping price equal to ACmin
e. Because potential firms’ managers realize profit will be zero, they have no incentive to enter.

8. A competitive market is in long-run equilibrium when a change in input markets reduces all firms’ costs.  Which is true?

a. If the source of cost reduction is the variable input, short-run supply will not shift.

b. If the source of cost reduction is the fixed input, AC will stay the same, but the efficient scale of production will increase.

c. If the source of cost reduction is the fixed input, active firms will respond by immediately producing a larger quantity of output.

d. New firms will enter the market if the cost reduction is in the variable input, but not if it is in the fixed input.

e.  None of the above is correct.

9. Considering long-run responses to demand increases in perfectly competitive markets, which is true?

a. If the supply of inputs is perfectly elastic, an increase in demand for the final good will result in no ultimate increase in its long-run equilibrium price.

b. Some markets have inputs that are highly specialized and not responsive to input price increases, so an increase in demand for the final good could result in an increase in long-run equilibrium price.

c. If input prices actually fall in response to an increase in demand, an increase in demand for the final good could result in a fall in long-run equilibrium price.

d. What happens to long-run equilibrium price of a good whose demand increases depends ultimately upon what happens to cost as the market expands.

e. All of the above statements are correct.

10. Aggregate surplus _______

a. is the total benefit from consumption.

b. is equal to the total willingness to pay by all consumers in the market.

c. equals the total willingness to pay minus the total avoidable costs of production.

d. equals the quantity supplied minus the quantity demanded and will be zero at equilibrium.

e. equals the total benefit from consumption plus total profit of firms producing the good.

11. Beginning with long-run competitive equilibrium, which of the following would cause a reduction in aggregate surplus?

a. Shifting one unit of the good from a current consumer to a current non-consumer.

b. Shifting one unit of the good’s production from a current producer to a current non-producer.

c. Increasing total production of the good by one unit.

d. All of the above would reduce aggregate surplus.

e. None of the above would reduce aggregate surplus.

12. Which of the following correctly describes the economic efficiency that is achieved by a perfectly competitive market in long-run equilibrium?

a. Economic efficiency is equivalent to producing any level of output at the lowest avoidable cost.

b. Economic efficiency is equivalent to maximizing total consumer surplus.

c. Economic efficiency is equivalent to maximizing total profit plus total producer surplus.

d. Economic efficiency implies that no one person can be made better off without necessarily making at least one other person worse off.

e. Economic efficiency is achieved when marginal social benefit is maximized.

13. Which of the following statements correctly characterize(s) efficiency and equity, if any?

I. All efficient allocations of society’s resources are equitable.

II. Although competitive equilibria are efficient, they may not achieve the level of equity that society judges to be optimum.

III. Fortunately, the mechanisms available to redistribute total surplus to achieve greater equity are also highly likely to achieve efficiency and maximize aggregate surplus.

a. I only is correct.

b. II only is correct.

c. III only is correct.

d. I and III are correct.

e. None is correct.

14. Market demand function is given by Qd = 20 – 0.2 P and market supply function is given by Qs = -2.5 + 0.25 P.  (Assume there are no income effects on the demand side; ordinary demand and compensated demand are identical.)  If P is dollars per unit, and Q is thousands of units, which of the following is the aggregate surplus if the market is in competitive equilibrium?

a. $200,000

b. $250,000

c. $450,000

d. $500,000

e. $900,000

15. Concerning factor markets, which statement(s) is (are) true?

I. If the income effect of a factor-price change is greater than the substitution effect, the demand for that factor could be “backward bending.”

II. If a factor supply curve bends backwards there can be more than one equilibrium point.

III. The competitive equilibrium in factor markets does not maximize aggregate surplus.

a. I only is correct.

b. II only is correct.

c. III only is correct.

d. I and II only are correct.

e. I, II, and III are all correct.

MULTIPLE CHOICE ANSWERS
1. e

2. d

3. c

4. a

5. d
6. b

7. c

8. e

9. e

10. c

11. d

12. d

13. b

14. c

15. d

WORD PROBLEMS

1. Jason the mason can build brick walls and has the following cost function measured in lineal feet of brick walls per day: TC = 400 + 2 Q + 0.25 Q2.  So Jason’s marginal cost is given by MC = 2 + 0.5 Q.  Find Jason’s efficient scale of production.  

2. In problem 1 above, suppose there are eight active firms, and all masons have cost functions identical to Jason’s. If the competitive market demand for brick walls is given by Qd = 950- 25 P, what is the market price of brick wall per foot?  Are Jason and the others making positive profit?  How many firms could this market support if each firm is producing at its efficient scale of production?

3. Three competitive firms have marginal cost functions given by MC = 4 + 2 Q and each one’s ACmin equals $10.  What is the efficient scale of production for each firm? If the market were made up of only these three firms, find the expression for market supply.  Carefully graph the supply curve.  

4. In addition to the three firms described in question 3 above, suppose there are an additional three firms with marginal costs identical to those firms, but whose ACmin equals $12.  What is the efficient scale of production for each of those firms? With only these six firms in the market, find the expression for market supply.  Carefully graph the supply curve.

5. In a range of wage rates, the supply of labor is given by QsL = 50 – 5 W, and the demand for labor is given by QdL = 20 – W.  What is the equilibrium wage associated with these functions?  Is it stable or unstable?

CHALLENGE YOUR MIND

16. In the U.S. trucking industry, some drivers are called owner-operators.  They own their own tractor and contract out to trucking firms to pull their trailers for a per-mile fee, delivering freight.  The costs borne by these owner-operators include the cost of the tractor (which can be in the neighborhood of $100,000), insurance, fuel, maintenance, and their own time as driver. Do you think the competitive model would be useful in analyzing the owner-operator trucking market?  What are some of the fixed and variable costs of an owner-operator?  What factors determine whether the trucker’s costs are avoidable or sunk?  How would you go about determining the efficient scale of production for an owner-operator? Can owner-operators earn positive profits in the short run?--in the long run?  Explain.

17. Wheat is planted and harvested once a year, as are oats, barley, and other grains.  Wine grapes are grown on vines that are planted, trained, and yield their first annual harvest in three or four years after the vines are planted.  Discuss sunk costs in grain farming and vineyard farming.  What determines the efficient scale of production in each?  What is the short run in each of them?

18. Think of several policies that government could use to redistribute aggregate surplus to achieve some desirable level of equity.  Identify possible ways that those policies could interfere with the optimum level of aggregate surplus.  
� EMBED Equation.3  ���
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