






284 Part 2 Producers, Consumers, and Competitive Markets 

1. Why would a firm that incurs losses choose to pro­
duce rather than shut down? 

2. The supply cun'e for a firm in the short run is the 
short-nm marginal cost curve (above the point of m.in­
imum average variable cost). Why is the supply cun'e 
in the long run Ilot the long-run marginal cost curve 
(above the point of minimum average total cost)? 

3. In long-nm equilibrium, all firms in the industry earn 
zero economic profit. Why is this true? 

4. What is the difference between economic profit and 
producer surplus? 

5. Why do firms enter an industry when they know that 
in the long run, economic profit will be zero? 

6. At the beginning of the twentieth century, there were 
many small American automobile manufacturers. At 
the end of the century, there are only two large ones. 
Suppose that this sih18tion is not the result of lax fed­
eral enforcement of antimonopoly laws. How do you 
explain the decrease in the number of manufacturers? 
(Hint: \-Vhat is the inherent cost sh'ucture of the auto­
mobile industry?) 

7. Because Industry X is characterized by perfect compe­
tition, every firm is earning zero economic profit. If 
the product price falls, no firms can survive. Do you 
agree or disagree? Discuss. 

1. Using data in Table 8.A on the follOWing page, explain 
what happens to a firm's output choice and profit if 
the price of the product falls from 540 to $35. 

2. Again, using the data in the table, show what hap­
pens to the firm's output choice and profit if the fixed 
cost of production increases from $50 to S100 and then 
to 5150. What general conclusion can you reach about 
the effects of fixed costs on output choice? 

3. Suppose you are the manager of a watchmaking firm 
operating in a competitive market. Your cost of pro­
duction is given by C = 100 + Q2, where Q is the 
level of output and C is total cost. The marginal cost of 
production is 2Q. The fixed cost of production is $100. 
a. If the price of watches is 560, how many watches 

should you produce to maximize profit? 
b. What will your profit level be? 
c. At what minimum price will you produce a posi­

tive output? 
4. Use the information in Table 8.A to answer the fol­

lowing, 
a. Derive the firm's short-run supply curve. (Hillt: 

You may want to plot the appropriate cost curves.) 

8. An increase in the demand for video films also 
increases the salaries of actors and actresses. Is the 
long-run supply wrve for films likely to be horizontal 
or upward sloping? Explain 

9. True or false: A firm should always produce at an out­
put at which long-run average cost is minimized. 
Explain. 

10. Can there be constant rehlrns to scale in an industry 
characterized by an upward-sloping supply curv;? 
Explain. 

11. \tVhat assumptions are necessary for a market to be 
perfectly competitive? In light of 'what you have 
learned in this chapter, why is each of these assump_ 
tions important? 

12. Suppose a competitive industry faces an increase 
in demand (Le., the curve shifts upward). What are 
the steps by which a competitive market ensures 
increased output? Does your answer change if the 
government imposes a price ceiling? 

13. The government passes a law that allows a substan­
tial subsidy for every acre of land used to grow 
tobacco. How does this program affect the long-run 
supply cun'e for tobacco? 

b. If 100 identical firms are in the market, what is the 
indushy supply curve? 

5. A sales tax of $1 per unit of output is placed on one 
firm whose product sells for $5 in a competitive 
industrv. 
a. Hm;' will this tax affect the cost curves for the fum? 
b. What will happen to price, output, and profit? 
c. Will there be entry or exit? 

6. Suppose that a �c�o�~�p�e�t�i�t�i�v�e� firm's marginal cost of 
producing output q is given by MC(q) = 3 + 2q. 
Assume that the market price of its product is $9: 
a. What level of output will the firm produce? 
b. What is the firm's producer surplus? 

7. Suppose that the average variable cost of the firm in 
Exercise 6 is given by AVC(q) = 3 + q. Suppose also 
that the firm's fixed costs are known to be S3. Will the 
firm be earning a positive, negative, or zero profit in 
the short rW1? 

8. A competitive industry is in long-run equilibrium. A 
sales tax is then placed on all firms. VVhat do you �e�x�p�e�~� 
to happen to the price of the product, the number 01 
firms in the industry, and the output of each firm? 

*9. 
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TOTAL 
OUTPUT PRICE REVENUE COST 
(UNITS) ($/UNIT) ($) (5) 

0 40 0 50 
40 40 100 

2 40 80 128 
3 40 120 148 
4 40 160 162 
5 40 200 180 
6 40 240 200 
7 40 280 222 
8 40 320 260 
9 40 360 305 

10 40 400 360 
11 40 440 425 

A sales tax of 10 percent is placed on half the firms 
(the polluters) in a competiti\'e industrv .. The revenue 
is paid to the remaining firms (the nOl{polluters) as a 
10 percent subsidy on the value of output sold. 
a. Assuming that all firms have identical constant 

long-run average costs before imposition of the 
sales tax-subsidy, what do you expect to happen to 

MARGINAL MARGINAL 
PROFIT COST REVENUE 

($) ($) ($) 

-50 
- 60 

-48 

-28 

-2 

20 

40 

58 

60 

55 

40 

15 

50 40 
28 40 
20 40 
14 40 
18 40 
20 40 
22 40 
38 40 
45 40 
55 40 
65 40 

the price of the product, the output of each firm, 
and industry output, both in the short run and the 
long run? (Hillt: How does price relate to industry 
input?) . 

b. Can such a policy a/WaIlS be achieved with a bal­
anced budget in which tax revenues are equal to 
subSIdy payments? Why or why not? Explain. 



I n Chapter 2, vve saw how supply and demand curves can 
help us describe and understand the behavior of competi­

tive markets" In Chapters 3 to 8, we saw how these curves are 
derived and what determines their shapes" Building on this 
foundation, we return to supply-demand analysis and show 
how it can be applied to a wide variety of economic 
problems-problems that might concern a consumer faced 
\,\/ith a purchasing decision, a firm faced with a long-range 
planning problem, or a government agency that has to design 
a policy and evaluate its likely impact. 

We begin by showing how consumer and producer surplus 
can be used to study the welfnre effects of a government 
policy--in other words, 'who gains and who loses from the 
policy, and by how much. We also use consumer and producer 
surplus to demonsh'ate the efficiellcy of a competitive market­
why the equilibrium price and quantity in a competitive mar­
ket maximizes the aggregate economic welfare of producers 
and consumers" 

Then we apply supply-demand analysis to a variety of 
problems. Very few markets in the United States have been 
untouched by government interventions of one kind or 
another, so most of the problems that we will Shldy deal with 
the effects of such interventions. Our objective is not simply to 
solve these problems, but to show you how to use the tools 
of economic analysis to deal with others like them on your 
own. We hope that by working through the examples we pro­
vide, you will see how to calculate the response of markets 
to changing economic conditions or government policies and 
to evaluate the resulting gains and losses to consumers and 
producers" 



288 Part 2 Producers, Consumers, and Competitive Markets 

In §2.7, we explain that under 
price controls, the price of a 
product can be no higher 
than a maximum allowable 
ceiling price. 

For a review of consumer sur­
plus, see §4.4, where it is 
defined as the difference 
between what a consumer is 
willing to pay for a good and 
what the consumer actually 
pays when buying it 

We saw at the end of Chapter 2 that a goyenunent-imposed price ceiling causes 
the quantity of a good demanded to rise. (at the lO'wer price, con~u~11ers want to 
buy more) and the quantity supplied to tall (producers a~e not 'Nlllmg to SUPply 
as much at the lower price). The result is a shortage-Le., excess demand.Of\ 
course, those consumers who can still buy the good yvill be better off because 
they ,,>rill now pay less. (Presumably, this was the objective of the ~olicy in the 
first place.) But if we also take into account those who Calmot obtam ~he good, 
how much better off are consumers as a whole? Might they be worse ot£? And if 
we lump consumers and producers together, will their total welfare be greater or 
lower and by how much? To answer questions such as these, we need a way to 
meas~re the 'gains and losses from govenunent interventions and the changes in 
market price and quantity that such interventions cause. 

Our method is to calculate the changes in COIlSllIller alld prodllcer surplus 
result from an intervention. In Chapter 4, we saw that consumer sllrpills 
the aaareaate net benefit that consumers obtain from a competitive market. 
Chap~~r 8~ we saw how producer surpills measures the aggregate net benefi~ . 
producers. Here we will see how consumer and producer surplus can be applied 

in practice. 

Review of Consumer and Producer Surplus 
In an unregulated, competiti\·e market, consumers and producers buy and seU 
at the prevailing market price. But rernember, for some consumers tl:e value of 
the good e:rceeds this market price; they would pay more for the good.if they had 
to. CO/lSlllller surpills is the total benefit or value that consumers receive beyond 

what they pay for the good. . . . 
For example, suppose the market price is $5 per umt, as m FIgure 9.1. Some 

consumers probably value this good \·ery highly and would pa)~ much more 
than $5 for it. Consumer A, for example, would pay up to $10 tor the good. 
However, because the market price is only $5, he enjoys a net benefit of $5-the 
510 value he places on the good, less the $5 he must pay. t~ obtain it. C~nsumer B 
values the good somewhat less highly. She would be wl11mg to pay $1, and thus 
enjoys a 52 net benefit. Finally, Consumer C values the g~od at exactly the .mar­
ket price, $5. He is indifferent ~ehveen buying or not buymg the good, and If th; 
market price were one cent hIgher, he would forgo the purchase. Consumer , 

therefore, obtains no net benefit. 1 th 
For consumers in the aaareaate, consumer surplus is the area between e 

00 old d . F' 91) demand curve and the market price (i.e., the yellow-s 1a e area m Igure .. 
Because CO/lSllmer surpills lIleasures the total /let benefit to consumers, we can mea­
sure the gain or loss to consumers from a govenunent intervention by measur­
ing the resulting change in consumer surplus. 

1 Of course, some consumers \'alue the good at less than 55. These consumers make up the part 
the demand cun'e to the right of the equilibrium quantity Qo and v.'111 not purchase the good. 
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Consumer 
. Surplus 

Quantity 

Consumer A would pay $10 for a good whose market price is $5 and therefore 
enjoys a benefit of $5. Consumer B enjoys a benefit of $2, and Consumer C, who val­
ues the good at exactly the market price, enjoys no benefit. Consumer surplus, which 
measures the total benefit to all consumers, is the yellow-shaded area between the 
demand curve and the market price. Producer surplus measures the total profits of 
producers, plus rents to factor inputs. It is the green-shaded area between the supply 
curve and the market price. Togetl1er, consumer and producer surplus measure the 
welfare benefit of a competitive market. 

Prodllcer sllrplus is the analogous measure for producers. Some producers are 
producing units at a cost just equal to the market price. Other units, however, 
could be produced for less than the market price and would still be produced 
and sold e\'en if the market price 'were lower. Producers, therefore, enjoy a bene­
fit-a surplus-from selling those units. For each unit, this surplus is the differ­
ence between the market price the producer receives and the marginal cost of 
producing this unit. 

For the market as a whole, producer surplus is the area above the supply 
curve up to the market price; this is the bell~fit that lower-cost producers elljoy by 
selling at the lIlarket price. In Figure 9.1 it is the green h·iangle. And because pro­
ducer surplus measures the total net benefit to producers, we can measure the 
gain or loss to producers from a government intervention by measuring the 
resulting change in producer surplus. 

Application of Consumer and Producer Surplus 
With consumer and producer surplus, \ye can evaluate the welfare effects of a 
government inten'ention in the market. We can determine who gains and who 
loses from the intervention, and bv how much. To see how this is done, let's 
return to the example of price colltr~ls that we first encountered toward the end 

For a review of producer sur­
plus, see §S.5, where it is 
defined as the sum over all 
units produced of the differ­
ence behveen the market 
price of the good and the 
marginal cost of its production. 

welfare effects Gains and 
losses caused by government 
intervention in the market 
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Price 

5 

Deadweight Loss 
I 

The price of a good has been regulated to be no higher than P max' which is below 
market-clearing price Po. TI1e gain to consumers is the difference between 
A and triangle B. The loss to producers is the sum of rectangle A and trian 
Triangles B and C together measure the deadweight loss from price controls. 

of Chapter 2. The govermnent makes it illegal for producers to charge more than 
a ceiling price set below the market-clearing level. Recall that by decreasing pm· 
duction and increasing the quantity demanded, such a price ceiling creates a 
shortage (excess demand). 

Figure 9.2 replicates Figure 2.22, except that it also shows the changes in con­
sumer and producer surplus that result from the government price-control pol­
icy Let's go through these changes step by step. 

1. Change in Consumer Surplus: Some consumers are worse off as a result of 
the policy, and others are better off. The ones who are vwrse off are those 
who have been rationed out of the market because of the reduction in 
duction and sales from Qo to Ql' Other consumers, however, can still 
chase the good (perhaps because they are in the right place at the right 
or are willing to wait in line). These consumers are better off because 
can buy the good at a lower price (Pmax rather than Po)· 

How lI111clz better off or worse off is each group? The consumers who 
still buy the good enjoy an increase in consumer surplus, which is given 
the blue-shaded rectangle A. This rectangle measures the reduction of 
in each unit times the number of units consumers are able to buy at 
lower price. On the other hand, those consumers who can no longer buy the 
good lose surplus; their loss is given by the green-shaded triangle B. This 
angle m.easures the value to consumers, net of what they would have had to 
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pay, tha~ is lost because of th~ reduction in output from Qo to Q/ The net 
change 111 consumer surplus IS therefore A B. In Figure 9.2, because rec-
tangle A is larger than triangle B, we know that the net chanae in consumer 

. . . b 

surplus IS posItive. 
Z. Change in Producer Surplus: With price controls, some producers (those 

with relatively lower costs) 'will stay in the market but will receive a lower 
price for their output, while other producers vvillieave the market. Both 
groupS will lose producer surplus. Those producers who remain in the mar­
ket and produce quanti~ Ql are now receiving a lower price. They have lost 
the producer surplus gIven by rectangle A. However, total production has 
also dropped. The purple-shaded triangle C measures the additional loss of 
producer surplus for those producers who have left the market and those 
who have stayed in the market but are producing less. Therefore, the total 
change in producer surplus is - A - C. Producers clearly lose as a result of 
price controls. -

Price o 

5 

Por------------+-------=~ 

demand is sufficiently inelastic, triangle B can be larger than rectangle A. In this 
Lease, consumers suffer a net loss from price controls. 

1Il()sthi(7~I~sl~~1ing h:re that those consumers who are able to buy the good are the ones that value it 
anal B" .' r thiS \\ ere not the case, the amount of lost consumer surplus \\'ould be laraer than tri-

oe . 0 
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deadweight loss Net loss of 
total (consumer plus pro­
ducer) surplus 

3. Deadweight Loss: Is the loss to producers from price controls offset bv th 
gain to consumers'? No. As Figure 9.2 shuws, price controls result in ~ e 
loss of total surplus, 'which we call a deadweight loss. Recall that the chang 
in consumer surplus is A B and the change in producer surplus is - A - ; 
The totl7l change in surplus is therefore (A - B) + ( A - C) = B - C. . 
thus have a dead'vveight loss, vd1ich is given by the two triangles Band C in 
Figure 9.2. This dead'weight loss is an inefficiency caused by price controls· 
the loss in producer surplus exceeds the gain in consumer surplus. t 

If politicians value consumer surplus more than producer surplus, this dead­
weight loss from price controls may not carry much political weight. However,if 
the demand curve is very inelastic, price controls can result in a net loss of con­
SU/l1er s1lrpl1ls, as Figure 9.3 shmvs. In that figure, triangle B, which measures the 
loss to consumers who have been rationed out of the market, is larger than rec­
tangle A, which measures the gain to consumers able to buy the good. Here, con­
sumers value the good highly, so those vvho are rationed out suffer a large loss. 

The demand for gasoline is very inelastic in the short run (but much more 
elastic in the long run). During the summer of 1979, gasoline shortages resulted 
from oil price controls that prevented domestic gasoline prices from increaSing 
to rising world levels. Consumers spent hours waiting in line to buy gasoline. 
This was a good example of price controls making consumers-the group 
whom the policy was presumably intended to protect-worse off. 

I
n example 2.9 in Chapter 2, we saw that during the 1970s, price controls cre­
ated large shortages of natural gas. Today, producers of natural gas, oil, and 

other fuels are concerned that the government might reimpose controls if prices 
rise sharply. Therefore it is important to be able to evaluate the welfare effects 
of price controls. How much did consumers gain from natural gas price con­
trols'? How much did producers lose'? What was the dead,\'eight loss to the 
country'? We can answer these questions by calculating the resulting changes in 

consumer and producer surplus. 
Basing our analysis on the numbers for 1975, let's calculate the annual gains 

and losses that resulted from controls. Refer to Example 2.9, 'where we showed 
that the supply and demand curves can be approximated as follows: 

Supply: 

Deml7nd: 

Q5 = 14 + 2PG + 0.25Po 

QD = - 5PG + 3.75Po 

where ~ and QD are the quantities supplied and demanded, each measured in 
trillion cubic feet (Tef), PG is the price of natural gas in dollars per thousand 
cubic feet ($/mcf), and Po is the price of oil in dollars per barrel (S/b). As 
can verify by setting ~ equal to QD and using a price of oil of 58 per barrel, 
equilibrium free market price and quantity are $2 per mef and 20 Tef, respec­
tively. Under the regulations, however, the maxirnum allowable price was $1 

per mef. 
Figure 9.4 shows these supply and demand curves and compares the free 

market and regulated prices. Rectangle A and triangles Band C measure the 

PG 
(S/mcf) 

2 -10 

(Po) 2 .. 00 
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A 

(P nu\)LOO ---------------

~~ market-clea~·ing price of l:atural gas is 5~ per mef, and the maximum allowable price is $1. A shortaae of 
2::> 18 7 Ief results. The gam to COnSl.1l1erS 15 rectanale A minus h'iangle B and tl 1 t d . 1) 

c
o c, 1e oss 0 pro ucers IS rectanale 

. 0 

changes in consumer ~nd producer surplus resulting from price controls. By 
calculatmg .the areas ot the rectangle and triangles, we can determine the aair{s 
and losses trom controls. 1) 

To do the c~~culations,. first note that 1 Ief is equal to 1 billion mef. (We must 
~u: the ql.lanhtles and pr~ces ~n common units.) Also, by substihltir1g the quan­
trty ~8 IC.t mto the equatIon tor the demand cun"e, we can determine that the 
vertlcallme at 18 Ief intersects the demand cun"e at a price of S2AO per mcL 
Then we can calculate the areas as follows: 

A = (18 billion mcf) X (51/rnef) = 518 billion 

B = (1/2) X (2 billion mef) X (SOAO/mcf) = SOA billion 

C = (1/2) X (2 billion mef) X (Sl/mc£) = 51 billion 

(The area of a triangle is one-half the product of its altihlde and its base) 
Th 19-~ h' . . 

h
e I:) c ange 111 consumer surplus resultina from price controls was 

t erefore A - B 18 - O.J: - Sl- 6 I: '11" b . was _ A _ = _ _ ~ =. I .. 1.1 IOn. Th~ change 111 produ.cer surplus 

th 
C 18 1 - 519 bIllion. And tmallv, the deadwewht loss for 

e year was B C - O.J: 1 - SI f I: '11" 0 of S. " ." -:-. .' -r - .'± 11 IOn. Remember that this amount 
1 ~A bIllIOn per yeal IS m 191:) dollars. In year 2000 dollars, the deadweiaht 
ass IS more than S.J: billion loss to b 
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economic efficiency Maxi­
mization of aggregate con­
sumer and producer surplus_ 

market failure Situation in 
which an unregulated compet­
itive market is inefficient 
because prices fail to provide 
proper signals to consumers 
and producers" 

externality Action taken by 
either a producer or a con­
sumer which affects other pro­
ducers or consumers but is not 
accounted for by the market 
price" 

To evaluate a market outcome, \ve often ask whether it achie\'es economic 
dency-the maximization of aggregate consumer and producer surplus. 
sa\\' how price controls create a deadweight loss. The policy therefore imposes 
an efficiency cost on the economy: Taken together, producer and consumer 
plus are reduced by the amount of the dead'weight loss. (Of course, this does not 
mean that such a policy is bad; it may achieve other objectives that 
and the public deem important.) 

One miaht think that if the onlv obJ'ective is to achieve 
° -nomic efficiency, a competitive market is better left alone. This is som.etimes, 

not alwavs, the case" In some situations, a market failure occurs: Because 
fail to pr~vide the proper signals to consumers and producers, the 
competitive market is inefficient-i.e., does not maximize aggregate 
and producer surplus. There are two important instances in 'which market 
ure can occur: 

1. Externalities: Sometimes the actions of either consumers or producers 
in either costs or benefits that do not show up as part of the market 
Such costs or benefits are called externalities because they are "externaf' 
the market One example is the cost to society of environmental 
a producer of industrial chemicals. Without government inten'ention, 
a producer will have no incentive to consider the social cost of this pollution. 
We examine externalities and the proper government response to them in 
Chapter 18. 

2. Lack of Information: Market failure can also occur when consumers lack 
information about the quality or nature of a product and so cannot make 
utility-maximizirw purchasina decisions. Government intervention (e.g., 
requirina "truth inolabelinall) ~av then be desirable. The role of information 

° ° ~ is discussed in detail in Chapter 17. 

In the absence of externalities or a lack of information, an unregulated com­
petitive market does lead to the economically efficient output le\'eL To see 
let's consider what happens if price is constrained to be something other than 
the equilibrium market-clearing price" 

We have already examined the effects of a price ceiling (a price held belmv the· 
market-clearing price). As you can see in Figure 9.2, production falls (from Qo 
QI)' and there is a correspo~1ding loss of total surplus (the deadweight-loss 
gles B and C)" Too little is produced, and consumers and producers in the 
gate are worse off. 

Nm.\' suppose instead that the government required the price to be above 
market-clearing price-say, P2 instead of Po. As Figure 9.5 shows, alth~ugh 
ducers would like to produce more at this higher price (Q2 instead ot Qo), call­
sumers will now buy less (Q3 instead of Qo). If we assume that produc~rs 
duce only what can be sold, the market output level will be Q3' and agaU1, . 
is a net l~ss of total surplus. In Figure 9.5, rectangle A now represents a trans

Ier 

from consumers to producers (who now receive a higher price), but triangles 
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s 

is regulated to be no lower than Pz, only Q3 will be demanded. If Q3 is 
l'UJ.UU'"'''''·''' the deadweight loss is given by triangles Band C. At price P2, producers 

like to produce more than Q3' If they do, the deadweight loss will be even 

and C are again a deadweight loss. Because of the higher price, some consumers 
are no longer buying the good (a loss of consumer surplus given by triangle B), 
and some producers are no longer producing it (a loss of producer surplus given 
by triangle C). 

In fact, the deadweight loss triangles Band C in Figure 9.5 give an optimistic 
assessment of the efficiency cost of policies that force price above market-clearing 
levels. Some producers, enticed by the high price P2, might increase their capacity 
and output levels, which would result in l.Ulsold output (This happened in the air­
line industry when fares 'were regulated above market-clearing levels by the Civil 
Aeronautics Board.) Or to satisfy producers, the government might buy up unsold 
output to maintain production at Q2 or close to it. (This is what happens in US 
agrICulture") In both cases, the total welfare loss will exceed triangles B and C. 

We will examine minimum prices, price supports, and related policies in 
some ~etail in the next few sections. Besides showing how supply-demand 
ana~ys.ls cal1 be used to understand and assess these policies, we will see how 
deVIations trom the competitive market equilibrium lead to efficiency costs. 

S hould peop~e have the ri~ht to sell parts of their bodies? Congress believes 
.the answer IS no. In 1984, It passed the National Organ Transplantation Act, 

whIch prohibits the sale of organs for transplantation. Organs may only be 
donated" 

Altho:1gh the law prohibits their sale, it does not make organs valueless. 
Instead, It prevents those who supply organs (living persons or the families of 
the deceased) from reaping their economic value. It also creates a shortage of 
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In §2.6, we explain how to fit 
linear demand and supply 
curves from information 
about the equilibrium price 
and quantity and the price 
elasticities of demand and 
supply. 

organs. Each year, about 8000 kidneys, 20,000 corneas, and 1200 hearts 
h'ansplanted in the United States, but there is considerable excess demand 
these organs, and many potential recipients must do \\'ithout them. 
potential recipients die as a result 

To tmderstand the effects of this la,\" let's consider the supply and 
for kidneys. First the supply curve. Even at a price of zero (the effective 
under the law), donors supply about 8000 kidneys per year. But many 
people who need kidney transplants cannot obtain them because of a 
of donors. It has been estimated that 4000 more kidneys would be 
the price 'were $20,000. We can fit a linear supply curve to this d 
supply curve of the form Q a + bP. When P = 0, Q = 8000, so a = 8000. 
P = $20,000, Q = 12,000, so b = (12,000 8000)/20,000 = 0.2. Thus the 
curve is 

Supply: QS = 8000 + 0.2P 

Note that at a price of $20,000, the elasticity of supply is 0.33. 
It is expected that at a price of $20,000, the number of kidneys ~".lllClltUI:!U. 

would be 12,000 per year. Like supply, demand is relatively price inelastic; 
reasonable estimate for the elasticity of demand at the $20,000 price is 
This implies the following linear demand curve: 

Demand: QD = 16,000 - 0.2P 

These supply and demand curves are plotted in Figure 9.6, which shows 
market-clearing price and quantity of $20,000 and 12,000, respectively. 

Because the sale of kidneys is prohibited, supply is limited to 8000 
number of kidneys that people donate). This constrained supply is shown 
the vertical line Sf. How does this affect the welfare of kidney suppliers and 
recipients? 

First consider suppliers. Those who provide kidneys fail to receive the 
520,000 that each kidney is worth-a loss of surplus represented by rectangle A 
and equal to (8000)($20,000) = $160 million. Moreover, some people who would. 
supply kidneys if they were paid do not These people lose an amount of sm~ 
plus represented by triangle C, which is equal to (1/2)(4000)($20,000) = $40mi1~ 
lion. 111erefore the total loss to suppliers is $200 million. 

What about recipients? Presumably the law intended to treat the kidneyasa 
gift to the recipient. In this case, those recipients who obtain kidneys gaill rec­
tangle A ($160 million) because they do not have to pay the $20,000 price. Those 
who cannot obtain kidneys lose surplus of an amOtmt given by triangle B 
equal to $40 million. 11us implies a net increase in the surplus of recipients 
$160 - $4:0 = $120 million. It also implies a deadweight loss equal to the 
of h'iangles Band C (i.e., 580 million). 

111ese estimates of the welfare effects of the policy may need adjushl1ent 
two reasons. First, kidneys will not necessarily be allocated to those who 
them most highly. If the limited supply of kidneys is partly allocated to peoplE; 
with valuations below $40,000, the true deadweight loss will be higher than oUT 
estimate. Second, with excess demand, there is no way to ensure that recipients 
will receive their kidneys as gifts. In practice, kidneys are often rationed 011 the 
basis of willingness to pay, and many recipients end up paying all or mo~t 
the $40,000 price that is needed to clear the market when supply is constnuned 

Chapter 9 The Analysis of Competitive Markets 297 

Price I 5' 

5-10,000 

30,000 D 

20,000 

10,000 A 

market-clearing price is $20,000; at this price, about 12,000 kidneys per year 
i .. would be supplied. The act effectively makes the price zero. About 8000 kidneys per 

are still donated; this constrained supply is shown as Sf. 111e loss to suppliers is 
, given by rectangle A and triangle C. If constilllers received kidneys at no cost, their 

would be given by rectangle A less triangle B. In practice, kidneys are often 
,rationed on the basis of willingness to pay, and many recipients pay most or all of the 

$40,000 price that clears the market when is constrained. Rectangles A and D 
measure the total value of when is constrained. 

to 8000. A good part of the value of the kidnevs-rectanales A and D in the fia-• _ 1:) 1:) 

me-IS then captured by hospitals and middlemen. As a result, the law reduces 
the surplus of recipients as well as of suppliers.3 

There are, of course, arguments in favor of prohibiting the sale of organs.~ 
One. argument st~ms from the problem of imperfect information; if people 
receive payment tor organs, they may hide adverse information about their 
health histories. This argument is probably most applicable to the sale of blood, 
where there is a possibility of h"ansmitting hepatitis, AIDS, or other viruses. But 

~~ fu:ther analyses of these efficiency costs, see Dwane L Barney and R. Larry Reynolds, "An 
D .omlC/Analysls at Transplant Organs," At/alltlc Ecollolllic Journal 17 (September 1989): 12-20; 
a~Id L Kaserman and A H Barnett, "An Economic Anah'sis of Transplant Oraans: A Comment 

an Extension," Atlalltic Ecollolllic Journnl19 (June 1991): 57-64; and A. Frank "'Adams III, A. H 
and Da\2d L Kaserman, "Markets for Organs: The Question of Supplv," COlltclIlpOral'l{ 
FohCij, II (April 1999); 147-55 ~, 

"tor discussions of the strengths and weaknesses of these arguments, see Susan Rose-Ackerman, 
Ron:e~e~abIllty and the Theory of Property Rights," Colllllibin Lilli' Rel,icl1' 85 (June 1985): 931-69, and 

" ' BlaIr and DaVid L Kaserman, "The Economics and Ethics of Alternati\'e Cadaveric Oraan 
Policies," Ynle Joumal Oil Regulatioll 8 (Summer 1991): 403-52. '" 
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eyen here, screening (at a cost that ,vould be included in the market price) ma 
be more efficient than prohibiting sales. This issue has been central to thY 
debate in the United States oyer blood policy. e 

A second argument is that it is simply Lmfair to allocate a basic necessity of 
life on the basis of ability to pay. This argument transcends economics. 
Hm,\'ever, two points should be kept in mind. First, when the price of a good 
that has a significant opportunity cost is forced to zero, there is bound to be 
reduced supply and excess demand. Second, it is not clear why liv'e organs 
should be h'eated differently from close substitutes; artificial limbs, joints, and 
heart valves, for example, are sold even though real kidneys are not. 

Many complex ethical and economic issues are involved in the sale of 
organs. These issues are in1portant, and this example is not intended to sweep 
them away. Economics, the dismal science, simnlv shows us that human oro-ems "" r ..I b 

have economic value that cannot be ignored, and that prohibiting their sale 
a cost on society that must be weighed against the benefits. 

As we have seen, government policy sometimes seeks to mise prices above 
market-clearing levels, rather than lower them. Examples include the former 
regulation of the airlines by the Civil Aeronautics Board, the minimum wage 
law, and a variety of agricultural policies. (Most import quotas and tariffs also 
have this intent, as we will see in Section 9.5.) One way to raise prices above 
market-clearing levels is by direct regulation-simply make it illegal to charge a 

price lower than a specific minimum level. 
Look again at Figure 9.5. If producers correctly anticipate that they can sell 

only the lower quantity Q3' the net welfare loss will be given by triangles Band C. 
But as we explained, producers might not limit their output to Q3' What happens 
if producers think they can sell all they want at the higher price and produce 

accordingly? 
This situation is illustrated in Figure 9.7, where Pmin denotes a minimum price 

set by the government. The quantity supplied is now Q2 and the quantity 
demanded is Q3' the difference representing excess, unsold supply. Now let us 
folloy\' the resulting changes in consumer and producer surplus. 

Those consumers who still purchase the good must now pay a higher price 
and so suffer a loss of surplus, which is given by rectangle A in Figure 9.7. Some 
consumers have also dropped out of the market because of the higher price, 
with a corresponding loss of surplus given by triangle B. The total change in 

consumer surplus is therefore 

~CS = -A B 

Consumers clearly are worse off as a result of this policy. 
What about producers? They receive a higher price for the units they sell, 

which results in an increase of surplus, given by rectangle A. (Rectangle A repre­
sents a transfer of money from consumers to producers). But the drop in sales 
from Qo to Q3 results in a loss of surplus, which is given by triangle C. Finally, 
consider the cost to producers of expanding production from Qo to Q2' Because 
they sell only Q3' there is no revenue to cover the cost of producing Q2 - Q3' 
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Price 

Pmin r------~-----~ 

o 

Quantity 

Price is regul~ted to be no 10'wer than Pmil1' Producers would like to supply Qo, but 
c~nsumers will buy only Q3' If.producers indeed produce Q2, the amount" Q2 - Q, 
WIll Lmsold and the change m producer surplus will be A - C - D. In this case~ 

as a group may be worse off. 

5 

li'O f------+---~ 

o 
L 

.... ,.. 
Unemployment 

~hough th.e market-clearing wage is wo, firms are not allowed to pay less than w . 
s results 111 tmemployment of an amotmt L2 - L1 and a deadweight loss given b~ 
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How can we measure this cost? Remember that the supply curve is the 
gate marginal cost curve for the industry. The supply curve therefore gives 
the additional cost of producing each incremental unit. Thus the area lmder 
supply curve from Q3 to Q2 is the cost of producing the quantity Q2 - Q3' 
cost is represented by the shaded trapezoid D. So unless producers respond 
unsold output by cutting production, the total change in producer surplus is 

:..'lPS = A - C - D 

Given that trapezoid D can be large, a minimum price can even result in a net 
loss of surplus to producers alone! As a result, this form of government interven_ 
tion can reduce producers' profits because of the cost of excess prodUction. 

Another example of a government-imposed price minimum is the minimum 
wage la,,\'. The effect of this policy is illustrated in Figure 9.8, which shows the 
supply and demand for labor. The wage is set at 'lUmin' a level. hig.her than the 
market-clearing wage Woo As a result, those workers who can fmd Jobs obtain a 
higher wage. However, some people who want to work will be unable to. The 
policy results in unemployment, which in the figure is L2 - L j. We \'1,ill examine 
the minimum wage in more detail in Chapter 14. 

Before 1980, the airline industry in the Unite~ States looked very differ:~t 
than it does today. Fares and routes were hghtly regulated by the CIVil 

Aeronautics Board (CAB). The CAB set most fares well above v,that would have 
prevailed in a free market. It also restricted entry, so that many route~ were 
served by only one or two airlines. By the late 1970s, however, the CA.B lIberal­
ized fare regulation and allowed airlines to serve any routes they wIshed. By 
1981, the industry had been completely deregulated, and the CAB itself was 
dissolved in 1982. Since that time, many new airlines have beglli1 service, and 
price competition is often intense. . 

Many airline executives feared that deregulation would lead to,.chaos ill the 
industry, with competitive pressure causing sharply reduced prohts and e~en 
bankruptcies. After all, the original rationale for CAB regulation was to proVide 
"stability" in an industry that was considered vital to the US. economy. And 
one miaht think that as lona as price was held above its market-clearing level, o 0 

profits would be higher than they would be in a free market. .. 
Dereeulation did lead to maJ'or chanaes in the industrv. Some mrlmes merged 

o 0 J • fll 
or went out of business as new ones entered the industry. Although pnces e 
considerably (to the benefit of consumers), profits overall did not fal.l.rr:u~ 
because the CAB's minimum prices had caused inefficiencies and artIflCIally 
hiah costs. The effect of minimum prices is illush'ated in Figure 9.9, where Pfi 

o . 1 .. . eset and Qo are the market-clearing price and quantity, P min IS t 1e ffillUmUm pnc 
by the CAB, and Q1 is the amount demanded at this higher price. The problem 
was that at price Pmin, airlines wanted to supply a quantity Q2' much .larger 
than Q1' Although they did not expaI:d output to.Q2' the~ did expand It "'4 
beyond Qj-to Q3 in the fiaure-hopmg to sell this quantity at the expense 0 

co~petitors. As a result, lo~d factors (the percentage of seats filled) were rela­
tively low, and so were profits. (Trapezoid D measures the cost of unsold output.) 
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At price P min' airlines would like to supply Q2' well above the quantity Q1 that con­
sumers will buy. Here they supply Q3' Trapezoid D is the cost of unsold output. 
Airline may have been lower as a result of regulation because triangle C and 
tralJezlDid D can together exceed rectangle A In addition, consumers lose A + B. 

Table 9.1 gives some key numbers that illustI'ate the evolution of the indus­
try.5 The number of carriers increased dramatically after deregulation, as did 
passenger load factors. The passenger-mile rate (the revenue per passenger­
mile Hown) fell sharply in real (inHation-adjusted) terms from 1980 to 1985, and 
then continued to drop from 1985 to 1996. This decline was the result of 
increased competition and reductions in fares. And 'what about costs? The real 
cost index indicates that even after adjusting for int1ation, costs increased by 
about 20 percent from 1975 to 1980. But this \,\'as largely due to the sharp 

1975 1980 1985 

Number of carriers 33 72 86 

Passenger load factor (%) 54 59 61 

Passenger-mile rate (constant 1995 dollars) .218 .210 .166 

Real cost index (1995 = 100) 101 122 111 

Real cost index corrected for fuel increases 94 98 98 

-
5 Department of Commerce, us. Statistical Abstract, 1986, 1989, 1992, 1995, 1998. 

1990 1995 1996 

60 86 96 

62 67 69 

.150 .129 .126 

107 100 99 

100 100 98 
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price support Price set 
by government above free­
market level and maintained 
by governmental purchases 
of excess supply 

increase in fuel costs (caused by the increase in oil prices) that occulTed durin 
this period, and had nothing to do with deregulation. The last line in Table 9,~ 
is the real cost index after adjusting for fuel cost increases. This is "vhat costs 
would have been had oil prices increased only at the rate of inflation. This 
index rose only slightly. 

What, then, did airline deregulation do for consumers and producers? As 
new airlines entered the industry and fares went down, consumers benefited. 
This fact is borne out by the increase in consumer surplus given by rectangle A 
and triangle B in Figure 9.9. (The achlal benefit to consumers was somewhat 
smaller than this because quality declined as planes became more crowded and 
delays and cancellations multiplied.) As for the airlines, they had to learn to 
live in a more competitive-and therefore more turbulent-environment, and 
some firms did not survive. But overall, airlines became so much more cost­
efficient that producer surplus may have increased. The total welfare gain from 
deregulation was positive, and quite large6 

Besides imposing a minimum price, the government can increase the price of a 
good in other ways. Much of American agricultural policy is based on a system 
of price supports, whereby the government sets the market price of a good 
above the free-market level and buys up whatever output is needed to maintain 
that price. The government can also increase prices by restricting production, 
either directly or through incentives to producers. In this section, 'vve shO\v how 
these policies work and examine their impact on consumers, producers, and the 
federal budget. 

Price Supports 
In the United States, price supports aim to increase the prices of dairy products, 
tobacco, corn, peanuts, and so on, so that the producers of those goods can 
receive higher incomes. Under a price support program, the government sets a 
support price Ps and then buys up whatever output is needed to keep the market 
price at this level. Figure 9.10 illustrates this. Let's examine the resulting gains 
and losses to consumers, producers, and the government. 

At price PSt the quantity consumers demand falls to Q), but the 
quantity supplied increases to Q2. To maintain this price and avoid having 
inventories pile up in producer warehouses, the government must buy the 
quantity Qg = Q2 Ql. In effect, the government adds its demand q, to the 
demand of consumers, and producers can sell all they 'iA'ant at price Ps· 

6 Studies of the effects of deregulation include John M Trapani and C Vincent Olson, "An Analysis 
of the Impact of Open Entry on Price and the Quality of Service in the Airline Industry," Review of 
Ecollomics alld Statistics 64 (February 1982): 118-38; David R Graham, Daniel P Kaplan, and DavidS. 
Sibley, "Efficiency and Competition in the Airline Industry," Bell Journal of Ecollomics (Spring 1983): 
118-38; S. Morrison and Clifford Whinston, The Ecollomic Effects of Airlillc Dereglilatioll (Washingto~: 
Brookings Institution, 1986); and Nancv L Rose, "Profitabilitv and Product Qualit\': EconomIc 
Determinants of Airline Safety Performa{1Ce," JOlll'llal of Political EcollolIIY 98 (October 1990): 944-64, 
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Price 
S 

Quantity 

To maintain a price Ps above the market-clearing price Po, the government buys a 
quantity Qg. The gain to producers is A + B + D. The loss to consumers is A -+- B. 
The cost to the government is the speckled rectangle, the area of which is 

QI)' 

Those consurr::rs who purchase the good must pay the higher price Ps instead 
of Po, so they sutter a loss of consumer surplus given by rectangle A Because of 
the higher price, other consurners no Ion O'er buv the O'ood or buv less of it and 

~ b '" b -' ' 

their loss ot surplus is given by triangle B. So as with the minimum price that we 
examined above, consumers lose, in this case by an amount 

~CS = -A - B 

. On the other hand, producers gain (which is why such a policy is 
lmplemented). Producers are now sellin a alarO'er ouantitv Q., instead of Q and o 0 -1 -' _ 0, 

at a higher price P,. Obsen-e from Figure 9.10 that producer surplus increases by 
the amount ~ 

~PS = A + B + 0 

. But there is also a cost to the government (which must be 
pald for by taxes, and so is ultimately a cost to consumers), That cost is 
(Q2 ~ Q])Ps' whic~1 i~ what the government must pay for the output it purchases, 
In FIgure 9.10, thIS IS the large speckled rectangle. This cost may be reduced if 
the go\-ernment can "dump" some of its purchases-Le., sell th~m abroad at a 
low price. Doing so, hmvever, hurts the abilitv of domestic producers to sell in 
foreign markets, and it is domestic producer; that the O'overnment is trvinO' to 
please in the first place, 0 -' 0 

What is the total welfare cost of this policv? To find out 'lye add the chanO'e in _ ' 0 

Consumer surplus to the change in producer surplus and then subtract the cost 
to the government. Thus the total chanae in welfare is o 

~CS + ~PS Cost to Govt. = 0 (Q2 - QI)Ps 

In terms of Figure 9.10, society as a 'whole is worse off by an amount O'iven by the 
large speckled rectangle, less triangle D. - 0_ 
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As we will see in Example 9.-1, this welfare loss can be very large. But the 
unfortunate part of this policy is the fact that there is a much more efficient 
to l:elp ~arm.er:,. If the objective is to .give far~l1ers an ad~itional income equal to 
A -;- B -;- 0, It IS far less costly to sOClety to gl\'e them thIS money directly rath 
than via price supports. Since consumers are losinoa A + B anvvvav with p .er ~.. nee 
suppo.rts, by paying fanners dir~ctly, society saves t~1e large. speckled rectangle 
less tnangle O. Then why doesn t the government SImply gIve farmers mone ; 
Perhaps because price supports are a less obvious giveaway and, theref/' 

1·· 11 . re, po Itlca y more attractIve.' 

Production Quotas 
Besides entering the market and buying up output-thereby increasing total 
demand-the goverrm1ent can also cause the price of a good to rise by reducina 
sllpply. It can do this by decree-that is, by simply setting quotas on how much 
each firm can produce. With appropriate quotas, the price can then be forced up 
to any arbitrary level. 

This is exactly how many city governments maintain high taxi fares. They 
limit total supply by requiring each taxicab to have a medallion, and then limit 
the total number of medallions.s Another example is the control of liquor 
licenses by state governments. By requiring any bar or restaurant that serves 
alcohol to have a liquor license and then by limiting the number of licenses, 
entry by new restaurateurs is limited, which allows those "I'ho have the licenses 
to earn higher prices and profit margins. 

The \'\'elfare effects of production quotas are shown in Figure 9.11. The gov­
ernment restricts the quantity supplied to Q]r rather than the market-clearing 
level Qo. Thus the supply curve becomes the vertical line S' at Ql' Consumer sur· 
plus is reduced by rectangle A (those consumers who buy the good pay a higher 
price) plus triangle B (at this higher price, some consumers no longer purchase 
the good). Producers gain rectangle A (by selling at a higher price) but lose trian­
gle C (because they now produce and sell Ql rather than Qo)· Once again, there is 
a deadweight loss, given by triangles Band C 

In U.s. agricultural policy, output is reduced by incen­
outright quotas. Acreage lilllitatioll prograllls gi\-e farmers 

financial incentives to leave some of their acreage idle. Figure 9.11 also shows 
the welfare effects of reducing supply in this way. Note that because farmers 
agree to limit the acreage planted, the supply curve again becomes completely 
inelastic at the quantity Q]r and the market price is increased from Po to Po' 

As with direct production quotas, the change in consumer surplus is 

~CS A-B 

, In practice, price supports for many agricultural commodities are effected through loans The loan 
rate is i:l effect a price Hoor .. If during the loan period market prices are not sufficiently high, farmers 
can forteit their grain to the government (specifically to the Commodity Credit Corporation) 
pal{lIIellt for the loall. Farmers have the incentive to do this unless the market price rises abo\'e the sup­
port price 
S For example, as of 1995 New York City had not issued any new taxi medallions for half a century· 
Only 11,800 taxis were permitted to cruise the city's streets, the same number as in 1937!:\s a result, 
in 1995 a medallion could be sold for about 5120,000. It shouldn't be a surprise, then. that the 
taxicab companies ha\'e vigorously opposed phasing out medallions in fa\-or of an open systen:. 
Washington, 0 C, has such an open system: An a\'erage taxi ride there costs about half of what it 
does in New York, and taxis are far more available 
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To maintain a price P, above the market-clearing price Po, the government can 
restrict supply to Ql' either by imposing production quotas (as with taxi cab medal­
lions) or by giving producers a financial incentive to reduce output (as with acreaae 
limitations). For an incentive to work, it must be at least as larae as B + C + 0 o ' 
which is the additional profit eamed by planting, given the higher price Ps• The cost 
to the is therefore at least B + C + D. 

Farmers now receive a higher price for the production Q]r which corresponds to 
a gain in surplus of rectangle A. But because production is reduced from Qo to 
QI' there is a loss of producer surplus corresponding to triangle C Finally, farm­
ers receiw money from the government as an incentive to reduce production. 
Thus, the total change in producer surplus is now 

~PS = A - C + PaYments for not F)roducina 
J 0 

The cost to the gm-ernment is a pavment sufficient to aive farmers an irlCen-
~ 0 

tive to reduce output to Q) .. That incentive must be at least as large as B + C + 0 
because that is the additional profit that could be made bv plantina o-ivell the r 1 . J 0' 0 
llg leI' pnce P;. (Remember that the higher price Ps gives farmers an incentive to 
produce more even though the government is trying to get them to produce less.) 
Thus the cost to the government is at least B + C + 0, and the total change in 
producer surplus is 

~~ A-C+B+C+O=A+B+O 

. This is the same change in producer surplus as with price supports main­
tamed by government purchases of output. (Refer to Figure 9.10.) Farmers, then, 
should be indifferent betvveen the hvo policies because they end up gaining the 
same amount of money from each. Like'wise, consumers lose the same amount 
ofmonev. 

Whic11 policy costs the government more? The answer depends on whether 
the sum of triangles B + C + 0 in Figure 9.11 is larger or smaller than 
(Q2 - Q))Ps (the large speckled rectangle) in Figure 9.10. Usually it 'will be 
smaller, so that an acreage limitation proaram costs the aovernment (and soci­
ety) less than price supports mairltained b~ government ;urchases. 

c 
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Still, e\"en an acreage limitation program is more costly to society than simply 
handing the farmers money" The total change in welfare (~CS + ~PS - Cost to 
Gm"t) under the acreage limitation program is 

~ Welfare = - A - B + A B + 0 - B - C - 0 = B - C 

Society would clearly be better off in efficiency terms if the gm"ernment simplv 
gave the farmers A + B + 0, leaving price and output alone" Farmers Would 
then gain A + B + 0 and the gm'ernment would lose A + B + 0, for a total wel­
fare change of zero, instead of a loss of B + C Howe\"er, economic efficiency is 
not always the objective of government policy. 

I n Examples 2.4 and 43, we began to examine the market for wheat in the 
United States. Using linear demand and supply curves, we found that the 

market-clearing price of wheat was about 53.46 in 1981, but it fell to about 52.65 
by 1998 because of a drop in export demand. In fact, government programs 
kept the achlal price of 'Nheat higher and provided direct subsidies to farmers. 
How did these programs work, hov\' much did they end up costing consumers, 
and hov\' much did they add to the federal deficit? 

First, let us examine the market in 1981. In that year there were no effective 
limitations on the production of 'wheat, but price was increased to 53]0 by gov­
errunent purchases" How much would the goverrunent have had to buy to get 
the price from 53.46 to 53]Q'? To answer this, first ,".'rite the equations for sup­
ply, and for total (domestic plus export) demand: 

1981 Supply: 

1981 Demalld: 

Q5 = 1800 + 240P 

Qo = 3550 266P 

By equating supply and demand, you can check that the market-clearing price 
is 53.46, and that the quantity produced is 2630 million bushels. Figure 9.12 
illustrates this" 

To increase the price to 53]0, the govenunent must buy a quantity of wheat 
0:," Total demand (private plus gm'ernment) will then be 

1981 Total demalld: QOT = 3550 - 266P + Qs 

Nov\' equate supply with this total demand: 

1800 + 240P = 3550 - 266P + q~ 

or 

Qg = 506P - 1750 

This equation can be used to determine the required quantity of gm"ernment 
wheat purchases Qg as a hmction of the desired support price P. To achieve a 
price of 53]0, the government must buy 

Qg = (506)(3]0) - 1750 = 122 million bushels 

Note in Figure 9.12 that these 122 million bushels are the difference betw'een 
the quantity supplied at the $3]0 price (2688 million bushels) and the quantity 
of pri\"ate demand (2566 million bushels)" The figure also shows the gains and 
losses to consumers and producers. Recall that consumers lose rectangle A and 
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By buying 122 million bushels of wheat, the government increased the market-clearing price from $3046 per bushel 
to $3.70. 

i%6¥§ 

triangle B. You can verify that rectangle A is (3.70 - 3046)(2566) = 5616 million, 
and triangle B is (1/2)(3]0 - 3.46)(2630 - 2566) = 58 million, so the total cost 
to consumers is 5624 million. 

The cost to the gm"ernment is the 53]0 it pays for the wheat tirnes the 122 
million bushels it buys, or 5451.4 million" The total cost of the program is then 
$624 5451.4 = 51075 million" Compare this with the gain to producers, 
which is rectangle A plus h"iangles Band C You can verify that this gain is 5638 
million" 

Price supports for wheat were expensi\"e in 1981. To increase the surplus of 
farmers by $638 million, consumers and taxpayers had to pay $1076 million. In 
fact taxpayers paid e\'en more" \'\Theat producers were also given subsidies of 
about 30 cents per bushel, which adds up to another 5806 million. 

In 1985 the situation became e,"en worse because of the drop in export 
demand" In that year the supply and demand curves were as follows: 

1985 Supply: 

1985 Demalld: 

Q5 = 1800 + 240P 

Qo = 2580 - 194P 

You can ,"erify that the market-clearing price and quantity ,vere 51.80 and 
52231 million bushels, respectively The actual price, howe,"er, was $320. 

To increase the price to 53.20, the government bought wheat and imposed a 
production quota of about 2425 million bushelso (Farmers who wanted to take 
part in the subsidy program-and most did-had to agree to limit their 
acreage") Figure 9.13 illustrates this situation" At the quantity 2425 million 
bushels, the supply CUITe becomes verticaL Now to determine how much wheat 
Q, the government had to buy, set this quantity of 2425 equal to total demand: 

2425 = 2580 - 194P + Qy 
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In 1985 the demand for wheat was much lower than in 1981, so the market-clearing price was only $1.80. To increase 
the price to $3.20, the government bought 466 million bushels and also imposed a production quota of 2425 million 
bushels. 

or 

q; = - 155 + 194P 

Substituting 53.20 for P, we see that Q,. must be 466 million bushels. This cost 
the goverrm1ent (53.20)(466) = 51491 million. 

Again, this is not the whole story. The gm·emment also provided a subsidy 
of 80 cents per bushel, so that producers again received about 54.00 for their 
wheat. Since 2425 million bushels were produced, that subsidy cost an addi­
tional 51940 million. In all, U.s. vvheat programs cost taxpayers nearly 53.5 bil­
lion in 1985. Of course, there was also a loss of consumer surplus and a gain of 
producer surplus; you can calculate what they were .. 

In 1996, the US. Congress passed a new farm bill, nicknamed the "Freedom 
to Farm" law. It is designed to reduce the role of goverrunent and to make agri­
culture more market oriented. The law elirninates production quotas (for 
wheat, corn, rice, and other products) and gradually reduces goverrm1ent pur­
chases and subsidies through 2003. However, the law does not completely 
deregulate U.s. agriculture. For example, price support programs for peanuts 
and sugar will remain in place. Furthermore, tmless Congress renews the law 
in 2003, pre-1996 price supports and production quotas will go back into effect. 
Even tmder the new law, agricultural subsidies remain substantiaL 

In Example 2A, we saw that the market-clearing price of wheat in 1998 had 
dropped to 52.65 per busheL The supply and demand cun"es in 1998 were as 
follows: 

Delll(lnd: 

Supply: 

Qo = 3244 - 283P 

Qs = 1944 + 207P 
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You can check to see that the market-clearing quantity is 2493 million bushels. 
Although the government did not buy any wheat in 1998, it provided a direct 
subsidy to fanners of 66 cents per busheL Thus the total cost to taxpayers of this 
subsidy was more than 51.6 billion. 

In 1999, Congress expanded subsidies for wheat, soybeans, and corn by 
passing an "emergency" agricultural aid bill. The direct cost to taxpayers of 
these subsidies was estimated at $24 billion, and this sum is expected to O"row 

9 b 
in the year 2000 and beyond. 

9.5 
Many countries use import quotas and tariffs to keep the domestic price of a 
product above ·world levels and thereby enable the domestic industry to enjoy 
higher profits than it would under free trade. As we will see, the cost to society 
from this protection can be high, ''-'ith the loss to consumers exceeding the gain 
to domestic producers. 

Without a quota or tariff, a country will import a good when its world price is 
below the market price that would prevail if there were no imports. Figure 9.14 
shows this. Sand D are the domestic supply and demand curves. If there were 
no imports, the domestic price and quantity would be Po and Qo, which equate 
supply and demand. But the world price P,,, is below Po, so domestic consumers 
have an incentive to purchase from abroad and will do so if imports are not 
restricted. How much ·will be imported? The domestic price will fall to the world 
price P".; at this lower price, domestic production will fall to Q" and domestic 
consumption will rise to Qd. Imports are then the difference between domestic 
consumption and domestic production, Qd - Q,. 

Now suppose the government, bowing to pressure from the domestic indus­
try, eliminates imports by imposing a quota of zero-that is, forbidding any 
importation of the good. What are the gains and losses from such a policy? 

With no imports allowed, the domestic price will rise to Po. Consumers who 
still purchase the good (in quantity Qo) will pay more and will lose an amOlmt of 
surplus given by trapezoid A and triangle B. Also, given this higher price, some 
consumers will no longer buy the good, so there is an additional loss of con­
sumer surplus, given by triangle C. The total change in consumer surplus is 
therefore 

..lCS = A - B C 

~hat about producers? Output is now higher (Qo instead of QJ and is sold at 
a hIgher price (Po instead of PJ. Producer surplus therefore increases by the 
amount of trapezoid A: 

..lPS = A 

The change in total surplus, ..lCS + ..lPS, is therefore - B C Again, there is a 
deadweight loss-consumers lose more than producers gain. 

? "It's Raining Farm Subsidies," New York Tillles, August 8,1999. 

import quota Limit on the 
quantity of a good that can be 
imported. 

tariff Tax on an imported 
good. 
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In a free market, the domestic price equals the world price Pit" A total Qj is con­
sumed, of which Q, is supplied domestically and the rest imported. When imports 
are eliminated, the price is increased to Po. The gain to producers is h'apezoid A. The 
loss to consumers is A + B + C so the deadweight loss is B + C. 

Imports could also be reduced to zero by imposing a sufficiently large tariff. 
The tariff vvould have to be equal to or greater than the difference between Pa 
and PiC' With a tariff of this size, there will be no imports and, therefore, no gov­
ernment revenue from tariff collections, so the effect on consumers and produc­
ers would be the same as with a quota. 

More often, gm'ernment policy is designed to reduce but not eliminate 
imports. Again, this can be done \vith either a tariff or a quota, as Figure 9.15 
shows. Under free trade, the domestic price will equal the world price PiC' and 
imports will be Qt - Q,. Now suppose a tariff of T dollars per unit is imposed on 
imports. Then the domestic price will rise to P* (the 'world price plus the tariff); 
domestic production will rise and domestic consumption will falL 

In Figure 9.15, this tariff leads to a change of consumer surplus giwn by 

~CS -A - B - C 0 

The change in producer surplus is again 

~PS = A 

Finally, the goverrm1ent will collect re\'enue in the amount of the tariff times the 
quantity of imports, which is rectangle n The total change in welfare, ~CS plus 
~PS plus the revenue to the government, is therefore A - B - C - 0 + .A .,.. 
o = B - C. Triangles Band C again represent the deadweight loss trom 
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When imports are reduced, the domestic price is increased from Pit'to P*. This can be 
achieved by a quola, or by a tariff T = P* - P" .. Trapezoid A is again the gain to 
domestic producers. The loss to consumers is A + B + C + D. If a tariff is used, the 
government gains D, the revenue from the tariff, so the net domestic loss is B + C. If 
a quota is used instead, rectangle D becomes part of the profits of foreign producers, 
and the net domestic loss is B + C + D. 

resh'icting imports. (B represents the loss from domestic overproduction and C 
the loss from too little consumption.) 

Suppose the government uses a quota instead of a tariff to restrict imports: 
Foreign producers can only ship a specific quantity (Q:i - Q~ in Figure 9.15) to 
the United States and can then charge the higher price P* for their U.s. sales. The 
changes in U.s. consumer and producer surplus will be the same as with the tar­
iff, but instead of the U.s. government collecting the revenue given by rectangle 
D, this m.oney will go to the foreign producers as higher profits. The United 
States as a whole will be even worse off than it was under the tariff, losing 0 as 
well as the dead\veight loss Band c. 1O 

This is exactly what happened with automobile imports from Japan in the 
19805. Under pressure from domestic automobile producers, the Reagan admin­
istration negotiated "voluntary" import restraints, under which the Japanese 
agreed to restrict shipments of cars to the United States. The Japanese could 
therefore sell those cars that \'\'ere shipped at a price higher than the world level 
and capture a higher profit margin on each one. The United States would have 
been better off by simply imposing a tariff on these imports. 

10 
. Altemati\'ely, an import quota can be maintained by rationing imports to U S. importing firms or 
tradmg companies These middlemen would have the rights to import a fixed amount of the good 
each year These rights are nluable because the middleman can buy the product on the world mar­
ket at price P", and then sell it at price P' The aggregate value of these rights is, therefore, given by 
rectangle 0. If the gm'ernment sells the rights for this amount of money, it can caphlre the same rev­
enue It would receive with a tariff. But if these rights are given away, as sometimes happens, the 
money becomes a windfall to middlemen 
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I n r~cent years. the ,vorld pr~ce of sugar has been ... as low as 4 cents per pound, 
whIle the Umted States pnce has been 20 to 2:) cents per pound. Why? Bv 

resh'icting imports, the U.s. government protects the $3 billion domestic suga'r 
industry, which would virhlally be put out of business if it had to compete with 
low-cost foreign producers. TIus policy has been good for U.S. sugar producers. 
It has even been good for some foreign sugar producers-in particular, those 
whose successful lobbying efforts have given them big shares of the quota. But 
like most policies of tlus sort, it has been bad for consum.ers. 

To see just how bad, let's look at the sugar market in 1997. Here are the rele­
vant data for that year: 

u.s. production: 

U.s. consumption: 

U.S. price: 

World price: 

15.6 billion pounds 

21.1 billion pounds 

21.9 cents per pound 

11.1 cents per pound 

At these prices and quantities, the price elasticity of U.S. supply is L5, and the 
price elasticity of U.s. demand is - 0.3Y 

We will fit linear supply and demand curves to these data, and then use 
them to calculate the effects of the quotas. You can verify that the following U.S. 
supply curve is consistent with a production level of 15.6 billion pounds, a 
price of 22 cents per pOLmd, and a supply elasticity of 1.5:12 

U.S. supply: Qs = 7.83 + 1.07P 

"where quantity is measured in billions of pounds and price ir: cents per potmd. 
SinLilarly, the - 0.3 demand elasticity, together ''''ith the data for U.S. consump­
tion and u.s. price, give the following linear demand curve: 

U.S. demlllld: Qo = 27.45 0.29P 

These supply and demand curves are plotted in Figure 9.16. ~tthe 11 cent 
world price, US. production would have been only about 4.0 tllihon pounds 
and U.S. consumption about 24 billion pOlmds, most of this imports. But fortu­
nately for U.S. producers, imports were limited to only 5.5 billion pounds, 
wluch pushed the U.s. price up to 22 cents. 

What did this cost U.s. consumers? The lost consumer surplus is given by 
the sum of trapezoid A, triangles Band C, and rectangle O. You s~1~uld g? 
through the calculations to verify that trapezoid A is equal to $1078 l1ulhon,~­
angle B to $638 nLillion, h'iangle C to $171 nullion, and rectangle 0 to $600 nul· 
lion. The total cost to consumers in 1997 was about $2.4 billion. 

How much did producers gain from this policy? Their increase in surplus is 
given by trapezoid A (i.e., about $1 billion). TIle $600 nLillion of rectangle D was 

11 These elasticity estimates are based on Morris E. ivlorkre and David G Iarr, Effects of Restrictiolls on 
. .,' I 'I de' . St t't' R 10rt June United States Imports: Fir'eCase Studies and Theory, US, Federa ra e ommlSSlOn a ,eF 'case 

1981; and F. M. Scherer, "Ihe United States Sugar Program," Kennedy School of Go\·~rnmen\U.s. 
Study, Harvard University, 1992, For a general diSCUSSIOn of sugar quotas and ot.he; a~pec/s ~ York 
agricultural policy, see D Gale Johnson, Agncuitural Pollcy and Tlade (Ne\\ rOIk: New. 
University Press, 1985); and Gail L Cramer and Clarence W, Jensen, Agncultuml E([1I10111 1

'S 

Agribusiness (New York: Wiley, 1985). . . 
12 See Section 2,,6 in Chapter 2 to re\'iew the procedure for fitting linear supply and demand function> 
to data of this kind. 
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At the world price of 11.1 cents per pound, about 24.2 billion pOlmds of sugar would have been consumed in the 
United States in 1997, of which all but 4 billion pounds would have been imported. Resh'icting imports to 5.5 billion 
pounds caused the U.s. price to go up to 21.9 cents. The cost to consumers, A + B + C + D, was about $2.4 billion. 
The to domestic producers was trapezoid A, about $1 billion. Rectangle 0, $600 million, was a gain to those foreign 

who obtained allohnents. B and C the loss of about $800 million. 

a gain for those foreign producers who succeeded in obtaining large allotments 
of the quota because they received a higher price for their sugar .. Triangles B 
and C represent a dead'weight loss of about $800 nLiIlion. 

m WWM 

9.8 

~'Vhat would happen to the price of "widgets if the government imposed a 51 tax 
on every Widget sold? Many people would ans'Vver that the price \'\'ould increase 
by a dollar, with consumers now paying a dollar more per widget than they 
Would have paid without the tax. But this answer is wrong. 313 



p 

314 Part 2 Producers, Consumers, and Competitive Markets 

specific tax Tax of a certain 
amount of money per unit 
sold. 

Or consider the follm'\'ing question. The government 'wants to impose 
50-cent-per-gallon tax on gasoline and is considering two methods of collecDngit 
Under Method I, the owner of each gas station 'vvould deposit the tax money . 
cents times the number of gallons sold) in a locked box, to be collected by a'gov_ 
ermnent agent. Under Method 2 the buyer would pay the tax (50 cents times the 
number of gallons purchased) directly to the government Which method costs th 
buyer more? Many people would say Method 2, but this answer is also wrong. e 

The burden of a tax (or the benefit of a subsidy) falls partly on the consumer 
and partly on the producer. Furthermore, it does not Inatter who puts the money 
in the collection box (or sends the check to the government)-Methods 1 and 1 
above both cost the conSUIner the same amolmt of money. As ,ve will see, the shar; 
of a tax borne by consumers depends on the shapes of the supply and demand 
curves and, in particular, on the relative elasticities of supply and demand. As for 
our first question, a $1 tax on widgets vvould indeed cause the price to rise, but 
usually by less than a dollar and sometimes by l//l/ell less. To lmderstand why,let's 
use supply and demand curves to see how consumers and producers are affected 
when a tax is imposed on a product, and \\'hat happens to price and quantity. 

a For simplicity we \vill consider a specific 
tax-a tax of a certain amount of money per llnit sold. This is in contrast to an ad 
valorem (i.e., proportional) tax, such as a state sales tax. (The analysis of an ad 
valorem tax is roughly the same and yields the same qualitative results.) 
Examples of specific taxes include federal and state taxes on gasoline and 
cigarettes. 

Suppose the govermnent imposes a tax of t cents per mut on 'widgets Assuming 
that everyone obeys the law, the government must then receive t cents for every 
widget sold. Tizis means tlzat tlze price tlze bllljer pays IIlllst exceed tlze Ilet price tlze seller 
receives by t cellts. Figure 9.17 illush'ates tius simple accOlmting relationship-and 
its implications. Here, Po and Qo represent the market price and quantity beforc the 
tax is imposed. PI> is the price that buyers pay, and P, is the net price that sellers 
receive after the tax is imposed. Note that PI> - P, = t, so the govermnent is happy. 

How do we determine what the market quantity will be after the tax is 
imposed, and how much of the tax is borne by buyers and how much by sellers? 
First, remember that what buyers care about is the price that they must pay: Pb' 
The amount that they will buy is given by the demand CUI'Ye; it is the quantity 
that we read off of the demand curve given a price PI>' Similarly, sellers care 
about the net price they receive, P,. Given P" the quantity they will produce and 
sell is read off the supply curve. Finally, we know that the quantity that is sold 
must equal the quantity that is bought. The solution, then, is to find the quantity 
that corresponds to a price of PI> on the demand curve, and a price of P, on the 
supply curve, such that the difference PI> P, is equal to the tax L In Figure 9.17 
tius quantity is shown as QI' 

Who bears the burden of the tax? In Figure 9.17, this burden is shared roughly 
equally by buyers and sellers. The market price (the price buyers pay) rises by 
half of the tax. And the price that sellers receive falls by roughly half of the tax. 

As Figure 9.17 shows,foul conditions must be satisfied after the tax is in place: 

1. The quantity sold and the buyer's price Pz, must lie on the demand curve 
(because buyers are interested only in the price they must pay)" 

2. The quantity sold and the seller's price P, must lie on the supply curve 
(because sellers are concerned only 'with the amount of money they receive 
net of the tax). 
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Fa is the price (including the tax) paid by buyers. Ps is the plice that sellers receive 
net of the tax. Here the burden of the tax is split about evenly between bu ers and 
sellers. Buyers lose A + B, sellers lose D + (, and the govemment earns 1 + Din 
revenue" 111e loss IS B + C. 

3. The q~l~.ntity demanded must equal the quantity supplied (Q1 in the figure). 

4. The .dItterence between the price the buyer pays and the price the seller 
receIves must equal the tax L 

These conditions can be summarized by the following four equations: 

QO = QO(PI,) 

Q5 = Q5(PJ 

QO = Q5 

PI> P, = t 

(9.1a) 

(9.1b) 

(9.1c) 

(9.1d) 

If we know the demand CUlye QO(P I ) the supply curve Q5(p) a 1d tL . f the t . t .' , , "I ne SIze 0 
p ax, we can solve. these equations for the buyers' price PI'" the sellers' price 
'/' and the total quantlty dernanded and supplied. This task is not as difficult as 
1 may seem, as we demonstrate in Example 9 6 R . . . 
P 

gLI1~e 9.17 a.lso shows that a tax results in a deadweiallt los5, Because buyers 
aya 1wher pn tl .' I' 0 o ce, 1ere IS a c 1ange 111 consumer surplus given by 

..lCS = -A - B 

PB~cau~e sellers now receive a lower price, there is also a chanae in producer sur-
Us gl\'en by 0 

..lPS = (- D 
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(a) If demand is very inelastic relative to supply, the burden of the tax falls mostly on buyers. (b) If demand is 
elastic relative to supply, it falls mostly on sellers. 

Government tax revenue is tQI' the sum of rectangles A and Do The total change 
in 'welfare, ~CS plus ~PS plus the revenue to the government, is therefore 

A - B C - 0 + A + 0 = - B - C. Triangles Band C represent the dead­
weight loss from the tax. 

In Figure 9.17, the burden of the tax is shared almost evenly between buyers 
and sellers, but this is not always the caseo If demand is relatively inelastic and 
supply is relatively elastic, the burden of the tax vvill fall m.ostly on buyers. 
Figure 9.18(a) shows why: It takes a relatively large increase in price to reduce 
the quantity demanded by even a small amount, whereas only a small price 
decrease is needed to reduce the quantity supplied. For example, because ciga­
rettes are addictive, the elasticity of demand is small (about 0.3), so federal and 
state cigarette taxes are borne largely by cigarette buyersY Figure 9.18(b) shows 
the opposite case: If demand is relatively elastic and supply is relatively inelas­
tic, the burden of the tax will fall mostly on sellers. 

So even if we have only estimates of the elasticities of demand and supply ata 
point or for a small range of prices and quantities, instead of the entire demand 
and supply curves, we can still roughly determine who will bear the greatest 
burden of a tax (whether the tax is aChlally in effect or is only under discussion 
as a policy option). In general, a tax falls //lastly all the bllyer if E,jE, is s/l/ail, and 
mostly all the seller if Ed/E; is large. 

13 See Daniel A Sunmer and Michael K. Wohlgenant, "Effects of an Increase in the Federal Excise Tax 
on Cigarettes," AlIlericall JOllnzai of AgriCli It II mi Ecollomics 67 (May 1985): 235--12 
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bl fact, by using the follOWing "pass-through" formula, we can calculate the 
percentage of the tax borne by buyers: 

Pass-through fraction = Ej(E, - Ed) 

This formula tells us what fraction of the tax is passed throtwh to consumers in 
the form of higher prices. For example, \\'hen demand is totally inelastic so that 
Ed is zero, the p.ass-through f~action is 1, and all the tax is bOl:ne by con~umers. 
v'\1hen demand IS totally ~lash~, the pass-through fraction is zero, and producers 
bear all the tax. (TIle fraction ot the tax producers bear is given by - E,j(E; - Ed)') 

The of a Subsidy 

A.subsidy can.b~ analyzed in much ~he same ,·vay as a tax-in fact, you can 
think ~f a :ubsidy as a ,:e?atLVe tax. WIth a subSidy, the sellers' price exceeds the 
buyers pnce, and the difterence behveen the two is the amount of the subsidy. 
As you .w.ould expect, tl:le effect of a subsidy on the quantity produced and co~­
sum.ed IS Just t~le OppOSIte ~f the effect of a tax-the quantity will increase. 

FIgure 9.19 Illustrates thIS. At the presubsidy market price Po, the elasticities 
?f sup~ly ~n~ demand are roughly equal. As a result, the benefit of the subSidy 
IS shared rouohly equally behveen buyers and sellers. As with a tax, this is not 
always the caseo In general, the b~llejit of a subsidy accl'lles lIlostly to bllljers if E,tlE, is 
small al/d lIlostly to sellers if E,tlE, IS large. --
A~ with a tax, given the supply curve, the demand curve, and the size of the 

s~~sIdy 5, we can solve ~or the resulting prices and quantity. The same four con­
dition~ apply for a SUbSIdy as for a tax, but now the difference between the sell­
ers' ~r~ce and the ~uyers' price is equal to the subsidy. Again, we can write these 
condItions algebraIcally: 

Price 

P, 

QD = QD(pz,) 

QS = Q5(PJ 

QD = Q5 

5 

D 

(9.2a) 

(9.2b) 

(9.2c) 

(9.2d) 

A subsidy can be thought of as a negative tax. Like a tax, the benefit of a subsidy is 
buyers and seilers, depending on the relative elasticities of supply and 

subsidy Payment reducing 
the buyer'S price below the 
seller's price; Le., a negative 
tax. 
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In §2.5, we explain that 
demand is often more price 
elastic in the long run than in 
the short run because it takes 
time for people to change 
their consumption habits 
and/ or because the demand 
for a good might be linked to 
the stock of another good that 
changes slowly. 

For a review of the procedure 
for calculating linear curves, 
see §25. Given data for price 
and quantity, as well as esti­
mates of demand and supply 
elasticities, we can use a two­
step procedure to solve for 
quantity demanded and 
supplied. 

To make sure you 1mderstand hmv to analyze the impact of a tax or 
you might find it"helpful to work through one or two examples, such as ..... Nt"'r"'~" 
2 and 14 at the end of this chapter. 

e idea of a large tax on gasoline, both to raise govermnent revenue 
reduce oil consumption and U.s. dependence on oil imports, has been dis. 

cussed for many years. Let's see h01N a 50-cent-per-gallon tax would affect the 
price and consumption of gasoline. 

We will do this analysis in the setting of market conditions during the mid~ 
1990s-when gasoline was selling for about $1 per gallon and total con­
sumption was about 100 billion gallons per year (bg/yr).H We will also USe 
intermediate-nm elasticities: elasticities that would apply to a period of about 
thr'ee to six years after a price change. 

A reasonable number for the intermediate-run elasticity of gasoline demand 
is - 0.5 (see Example 2.5 in Chapter 2). We can use this elasticity figure, 
together with the $1 and 100 bg/yr price and quantity numbers, to calculate a 
linear demand curve for gasoline. You can verify that the following demand 
curve fits these data: 

Gasoline demand: QD = 150 - SOP 

Gasoline is refined from crude oil, some of which is produced domestically 
and some imported. (Some gasoline is also imported directly.) The supply 
curve for gasoline will therefore depend on the world price of oil, on domestic 
oil supply, and on the cost of refining. The details are beyond the scope of this 
example, but a reasonable number for the elasticity of supply is 0.4. You should 
verify that this elasticity, together with the $1 and 100 bg/yr price and quantity, 
gives the following linear supply curve: 

Gasoline supply: Q5 = 60 + 40P 

You should also verify that these demand and supply curves imply a market 
price of $1 and quantity of 100 bg/yr. 

We can use these linear demand and supply curves to calculate the effectofa 
50-cent-per-gallon tax. First, we write the four conditions that must hold, as 
given by equations (9.1a-d): 

QD = 150 - 50Pb (Demand) 

QS = 60 + 40Ps (Supply) 
QD = QS (Supply must equal demand) 

Pb - Ps = 0.50 (Government must receive 50 cents/ gallon) 

Now combine the first thr'ee equations to equate supply and demand: 

150 - 50Pb = 60 + 40Ps 

140f course, this price varied across regions and grades of gasoline, but we can ignore this here 
Quantities of oil and oil products are often measured in barrels; there are 42 gallons ill a barrel, so the 
quantity figure could also be written as 2.4 billion barrels per year 
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We can rewrite the last of the four equations as PI' Ps + 0.50 and substitute 
this for Pi' in the above equation: 

150 50(Ps + 0.50) = 60 + 40P, 

Now we can rearrange this equation and solve for Ps: 

SOPs + 40Ps = 150 - 25 - 60 

90Ps = 65, or Ps = .72 

Remember that PI> = Ps + 0.50, so PI> = L?? Finallv, \'\'e can determine the 
total quantity from either the demand or supply c1;rve. Using the demand 
curve (and the price PI' = 1.22), we find that Q = 150 - (50)(1.22) = 150 - 61, 
or Q =: 89 bg/yr: This represents an ll-percent decline in gasoline consump­
tion. FIgure 920 Illustrates these calculations and the effect of the tax. 

The burden of this tax would be split roughly evenly between consumers 
and producers. Consumers would pay about 22 cents per gallon more for 
gasoline, and producers would receive about 28 cents per O'allon less. It 
should not be sur~r.is.ing then, that both consumers and prod~cers opposed 
s.uch ~ tax, and polItiCIans representing both groups fought the proposal every 
time It carne up. But note that the tax would raise significant revenue for the 
government. The annual revenue would be tQ = (0.50)(89) = $44.5 billion per 
year. 

Price 
(dollars per 

gallon) 

o 

Pa = 122 Lost Consumer 

A Surplus 

Po = LOO 
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Ps =]2 
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11 

50 60 89 100 150 

of gasoline at the pump increases from $1.00 per gallon to $1.22, and the quantity sold falls from 100 to 
Annual revenue from the tax is (0.50)(89) $44.5 billion. The t'wo triangles show the deadweight loss of 

,I 
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The cost to consumers and producers, however, will be more than the 
billion in tax revenue. Figure 9.20 shmvs the deadweight loss fron1 this tax 
the two shaded triangles. The tvvo rectangles A and 0 represent the total 
collected by the govemment, but the !otalloss of consumer and producer 
plus is larger. 

Before deciding whether a gasoline tax is desirable, it is important to 
hm\' larae the resultina deadweiaht loss is likely to be. We can easily b b b > _ 

this from Figure 9.20. Combining the two small h'iangles into one large one, 
see that the area is 

(1/2) X ($0.50/gallon) X (11 billion gallons/year) 

= $2.75 billion per year 

This dead,'\'eiaht loss is about 6 percent of the govemment revenue 1"10""".;_ .. >. 
b . 

from the tax, and must be balanced against any additional benefits that the 
might bring. 

1. Simple models of supply and demand can be used to 
analyze a wide variety of government policies. 
Specific policies that we have examined include price 
controls, minimum prices, price support programs, 
production quotas or incentive programs to limit out­
put, import tariffs and quotas, and taxes and subsi­
dies. 

2. In each case, consumer and producer surplus are used 
to evaluate the gains and losses to consumers and 
producers. Applying the methodology to natural gas 
price controls, airline regulation, price supports for 
wheat, and the sugar quota, we found that these gains 
and losses can be quite large. 

3. When government imposes a tax or subsidy, price usu­
ally does not rise or fall by the full amount of the tax or 
subsidy. Also, the incidence of a tax or subsidy is usuallv 
split b~tween producers and consumers. Tile fractio~ 
that each group ends up paying or receiving depends 
on the relative elasticities of supply and demand. 

1. What is meant by deadweight loss? Why does a price 
ceiling usually result in a deadweight loss? 

2. Suppose the supply curve for a good is completely 
inelastic. If the government imposed a price ceiling 
below the market-clearing level, would a dead\o\'eight 
loss result? Explain. 

3. How can a price ceiling make consumers better off? 
Under what conditions might it make them worse off? 

4. Government intervention generally leads to a 
weight loss; even if consumer surplus and OfiJUtlCPI" 

surplus are weighted equally, there will be a net 
from govenunent policies that shifts surplus from one 
group to the other. In some cases this deadweight losS 
will be small, but in other cases-price supports and 
import quotas are examples-it is large This dead~ 
weight loss is a form of economic inefficiency that 
must be taken into account when policies are 
designed and implemented 

5. Government intervention in a competith·e market is 
not always bad. Government-and the society it rep­
resents-might have objectives other than economic 
efficiency. And there are situations in \\'hich govern­
ment intervention can improve economic efficiency. 
Examples are externalities and cases of market failure, 
These situations, and the way government can re­
spond to them, are discussed in Chapters 17 and 18. 

4. Suppose the goverrmlent regulates the price of a good 
to be no lower than some minimum level Cansudll! 
minimum price make producers as a whole 
off? Explain. , 

5. How are production limits used in practice to ralS: 
the prices of the following goods or sen'ices: (a) taX1 
rides, (b) drinks in a restaurant or bar, (c) wheat or 
corn? 

6. Suppose H:e gO\'ernment wants to increase farmers' 
incomes. Why do pnce supports or acreage limitation 
programs cost society more than simply giving farm­
ers money? 
Suppose the government wants to limit imports of a 
certain good. Is it preferable to use an import quota or 
a tariff? Why? 

In 1996, the US Congress raised the minimum wage 
from 54.25 per hour to 55.15 per hour. Some people 
suggested that a government subsidy could help 
employers finance the higher wage. This exercise 
examines the economics of a minimum \ovage and 
wage subsidies. Suppose the supply of low-skilled 
labor is given by 

L5 lOw 

where LS is the quantity of low-skilled labor (in mil­
lions of persons employed each year), and w is the 
wage rate (in dollars per hour). The demand for labor 
is o-iven bv o _ 

LD =80-10w 

a. What will the free-market wage rate and employ­
ment level be? Suppose the government sets a 
minimum wage of 55 per hour .. How many people 
would then be employed? 

b. Suppose that instead of a minimum wage, the gov­
ernment pays a subSidy of 51 per hour for each 
employee. What will the total level of employment 
be now? What will the equilibrium wage rate be? 

2. Suppose the market for widgets can be described by 
the tollowing equations: 

Dellland: P = 10 Q 

Sllppltj: P=Q-4 

where P is the price in dollars per unit and Q is the 
quantity in thousands of units. Then 
a. What is the equilibrium price and quantity? 
b. Su~pose the government imposes a tax of 51 per 

lmlt to reduce Widget consumption and raise gov­
enunent revenues, Wnat will the new equilibrium 
quantity be? What price will the buyer pay? What 
amount per unit will the seller receive? 

c. Suppose the government has a change of heart 
about the importance of widgets to the happiness 
of the American public. The tax is removed and a 
subsidy of 51 per unit granted to widget produc­
ers. What will the equilibrium quantity be? What 
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8. The burden of a tax is shared by prod ucers and con­
sumers. Under what conditions will consumers pay 
most ot the tax? Under \\'hat conditions will produc­
ers pay most of it? What determines the share of a 
subsidy that benefits consumers? 

9. Why does a tax create a deadweight loss? What deter­
mines the size of this 

price will the buyer pay? What amount per unit 
(including the subsidy) will the seller receive? 
What will be the total cost to the govenullent? 

3. Japanese rice producers haw extremely high produc­
tion costs, in part due to the high opportlmity cost of 
land and to their inability to take ad\'antao-e of 

- 0 
economies of large-scale production Analvze two 
policies intended to maintain Japanese rice 'produc­
tion: (1) a per-pound subsidy to farmers for each 
pound of rice produced, or (2) a per-pound tariff on 
imported rice. Illustrate with supply-and-demand 
diagrams the equilibrium price and quantity, domes­
tic rice production, government revenue or deficit, 
and deadweight loss from each policy Which policy 
is the Japanese government likely to prefer? Which 
policy are Japanese farmers likely to prefer? 

4. In 1983, the Reagan adminish-ation introduced a new 
agricultural program called the Pavment-in-Kind 
Program. To see how the program wa'rked, let's con­
sider the wheat market 
a. Suppose the demand hmction is QD = 28 - 2P and 

the supply function is QS = 4 + 4P, where P is the 
price of wheat in dollars per bushel, and Q is the 
quantity in billions of bushels. Find the free­
market equilibrium price and quantity. 

b. Now suppose the government wants to lower the 
supply of wheat by 25 percent from the free-market 
equilibrium by paying farmers to withdraw land 
from production. However, the payment is made 
in wheat rather than in dollars-hence the name of 
the program. The wheat comes from the govern­
ment's vast reserves that resulted from previous 
price support programs. The amount of wheat 
paid is equal to the amount that could have been 
harvested on the land withdrawn from production, 
Farmers are free to sell this wheat on the market 
HO'IN much is now produced by farmers? How 
much is indirectly supplied to the market bv the 
government? What is the new market price? How 
much do farmers gain? Do consumers gain or lose? 

c. Had the government not given the wheat back to 
the farmers, it would have stored or destroved it 
Do taxpayers gain from the program? What poten­
tial problems does the program create? 
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5. About 100 million pounds of jelly beans are con­
sumed in the United States each vear, and the price 
has been about 50 cents per p01.l~d Howe\'er, jelly 
bean producers feel that their incomes are too low 
and have convinced the government that price sup­
ports are in order. The government will therefore buy 
up as many jelly beans as necessary to keep the p~'ice 
at $1 per pound. However, government economIsts 
are worried about the impact of this program because 
they have no estimates of the elasticities of jelly bean 
de~land or supply. 
a. Could this program cost the government more than 

S50 million per year? Under 'what conditions? 
Could it cost less than $50 million per year? Under 
what conditions? Illustrate with a diagram. 

b. Could this program cost consumers (in terms of 
lost consumer surplus) more than $50 million per 
year? Under what conditions? Could it cost con­
~umers less than $50 million per year? Under 'what 
conditions? Again, use a diagram to illustrate. 

6. In Exercise 3 of Chapter 2, we examined a vegetable 
fiber traded in a competitive ,"'orld market and 
imported into the United States at a world price of $9 
per pound. U.s. domestic supply and demand for var­
ious price levels are shown in the following table. 

U.S. SUPPLY U.S. DEMAND 
PRICE (MILLION POUNDS) (MILLION POUNDS) 

3 2 34 

6 4 28 

9 6 22 

12 8 16 

15 10 10 

18 12 4 

Answer the following about the US market: 
a. Confirm that the demand curve is given by 

QD = 40 - 2P, and that the supply curve is given 
bv Qs 2/3P 

b. Confirm that if there were no restrictions on trade, 
the United States 'would import 16 million pOLmds. 

c. If the United States imposes a tariff of 59 per pOLUld, 
what will be the U.S. price and level of imports? 
How much revenue will the government eanl from 
the tariff? How large is the deadweight loss? 

d. If the United States has no tariff but imposes an 
import quota of 8 million pounds, what will be the 
U.s. domestic price? What is the cost of this quota 
for U.S. consumers of the fiber? What is the gain 
for U.S. producers? 

7. A particular metal is traded in a highly competitive 
world market at a 'world price of $9 per ounce. 
Unlimited quantities are available for import into the 

United States at this price. The supply of this metal 
from domestic U.s. mines and mills can b~ repre_ 
sented by the equation Q) = 2/3P, ,dlere Q) is U.S. 
output in million ounces and P is the domestic Price. 
The demand for the metal in the United States is 
QD 40 2P, where QD is the domestic demand in 
million ounces. 

In recent years the U.s. industry has been pro­
tected bv a tariff of S9 per OLUlce. Under pressure from 
other fo~eign governments, the United States plans to 
reduce this tariff to zero. Threatened by this change, 
the U.s. industry is seeking a Voluntary Restraint 
Agreement that ~\'ould limit imports into the United 
States to 8 million OWLCes per year. 
a. Under the S9 tariff, what was the U.s. domestic 

price of the metal? 
b. If the United States eliminates the tariff and the 

VoluntalY Restraint Agreement is approved, what 
will be tl~e US domestic price of the metal? 

8. Among the tax proposals regularly considered by 
Congress is an additional tax on distilled liquors. The 
tax would not apply to beer. The price elasticity of 
supply of liquor is 4.0, and the price elasticity of 
demand is - 0.2. The cross-elasticity of demand for 
beer with respect to the price of liquor is 0.1. 
a. If the new tax is imposed, who will bear the greater 

burden-liquor suppliers or liquor consumers? 
\Vlw? 

b. Ass'uming that beer supply is infinitely elastic, 
how will the new tax affect the beer market? 

9. In Example 9.1, we calculated the gains and losses 
from price controls on natural gas and found that 
there was a deadweight loss of 51.4 billion .. This calcu­
lation was based on a price of oil of 58 per barreL If 
the price of oil were 512 per barrel, what WOUld. the 
free-market price of gas be? How large a deadweIght 
loss would result if the maximum allowable price of 
natural gas were SLOO per thousand cubic feet? 

10. Example 9.5 describes the effects of the sugar quota. 
In 1997, imports "were limited to 5.5 billion pounds! 
which pushed the domestic price to 22 ce~t~ ~er 
p01md. Suppose imports 'were expanded to 6.:) billion 
pounds. 
a. What would be the new us. domestic price? . 
b. How much would consumers gain and domestic 

producers lose? 
c. What 'would be the effect on deadweight loss and 

foreign producers? 
11. Re\'iew Example 9.5 on the sugar quota During!e 

mid-1990s, US sugar producers became more. ell'" 
cient, causing the dome:tic sup~ly cur\'~ to 5hl~r: 
the ricrht. We will examme the unphcatlOns of. 
shift. Suppose that the supply cun'e shifts to the n~t 
by 5.5 billion pounds, so that the new supply curve 15 

given by 

Qs = - 2.33 -i- L07P 

a. Show that if the demand curve remains the same 
as in Example 9.5, domestic demand will equal 
domestic supply at a price of 21.9 cents per pound. 
Thus the U.S. price could be maintained at 21.9 
cents with no imports. 

b. Suppose that under pressure from foreign sugar 
producers, the US government allows imports of 
2.5 billion pounds and requires domestic produc­
ers to reduce production by the same amount. 
Draw the supply and demand curves and calculate 
the resulting cost to consumers, the benefit to for­
eign and domestic producers, and the deadweight 
loss. 

12. The domestic supply and demand curves for hula 
beans are as follows: 

Supply: P = 50 + Q 

Delllllnd: P = 200 2Q 

where P is the price in cents per pound and Q is the 
quantity in millions of pounds. The US is a small 
producer in the world hula bean market, where the 
current price (which will not be affected by anything 
we do), is 60 cents per pound. Congress is considering 
a tariff of 40 cents per pound. Find the domestic price 
of hula beans that will result if the tariff is imposed. 
Also compute the dollar gain or loss to domestic con­
sumers, domestic producers, and government rev­
enue from the tariff. 

13. Currently, the social security payroll tax in the United 
States is evenly divided between employers and 
employees. Employers must pay the a 
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tax of 6.2 percent of the wages they pay, and employ­
ees must pay 6.2 percent of the wages they receh'e. 
Suppose the tax were changed so that the employers 
paid the full 12.4 percent, and the employees paid 
nothing. Would employees then be better off? 

14. You know that if a tax is imposed on a particular 
product, the burden of the tax is shared by producers 
and consumers. You also know that the demand for 
automobiles is characterized by a stock adjustment 
process. Suppose a specia120-percent sales tax is sud­
denly imposed on automobiles .. Will the share of the 
tax paid by consumers rise, fall, or stay the same over 
time? Explain briefly. Repeat for a 50-cents-per-gallon 
gasoline tax. 

15. In 1998, Americans smoked 23.5 billion packs of 
cigarettes. They paid an average retail price of 52 per 
pack. 
a. Given that the elasticity of supply is 0.5 and the 

elasticity of demand is - 0.4, derive linear demand 
and supply curves for cigarettes. 

b. In November 1998, after settling a lawsuit filed 
by 46 states, the three major tobacco companies 
raised the retail price of a pack of cigarettes by 
45 cents. What is the new equilibrium price and 
quantity? How many fewer packs of cigarettes are 
sold? 

c. Cigarettes are subject to a federal tax, which was 
about 25 cents per pack in 1998. This tax will 
increase by 15 cents in 2002. What will this increase 
do to the market-clearing price and quantity? 

d. How much of the federal tax will consumers pay? 
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PART 3 examines a broad range of markets and explains hm\' 
the pricing, investment, and output decisions of firms depend 
on market structure and the behavior of competitors. 

Chapters 10 and 11 examine I/larket power: the ability to 
affect price, either by a seller or a buyer. We will see how mar­
ket power arises, how it differs across firms, how it affects the 
welfare of consumers and producers, and how it can be lim­
ited by government. We will also see how firms can design 
pricing and advertising strategies to take maximum advantage 
of their market power. 

Chapters 12 and 13 deal with markets in which the number 
of firms is limited. We will examine a variety of such markets, 
ranging from monopolistic competitio1l, in which many firms sell 
differentiated products, to cartels, in which a group of firms 
coordinate decisions and act as a monopolist. We are particu­
larly concerned with markets in which there are only a few 
firms. In these cases, each firm must design its pricing, output, 
and investment strategies while keeping in mind how com­
petitors are likely to react. We will develop and apply princi­
ples from game theory to analyze such strategies. 

Chapter 14 shows how markets for factor inputs, such as 
labor and raw materials, operate. We will examine the firm's 
input decisions and show how those decisions depend on the 
struchlre of the input market. Chapter 15 then focuses on capi­
tal investment decisions. We will see how a firm can value the 
profits it expects an investment to yield in the future, and then 
compare this value with the cost of the investment to deter­
mine whether the investment is worthwhile. 
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I n a perfectly competitive market, the large number of sellers 
and buyers of a good ensures that no single seller or buyer 

can affect its price. The market forces of supply and demand 
determine price. Individual firms take the market price as a 
given in deciding how much to produce and sell, and con­
sumers take it as a given in deciding how much to buy. 

MOllopoly and monopsony, the subjects of this chapter~ are the 
polar opposites of perfect competition. A monopoly is a mar­
ket that has only one seller but many buyers. A monospony is 
just the opposite: a market with many sellers but only one 
buyer. Monopoly and monopsony are closely related, which is 
vvhy we cover them in the same chapter. 

First we discuss the behavior of a monopolist. Because a 
monopolist is the sole producer of a product, the demand 
curve that it faces is the market demand curve. This market 
demand curve relates the price that the monopolist receives to 
the quantity it offers for sale. We will see how a monopolist 
can take advantage of its control over price and how the profit­
maximizing price and quantity differ from ""hat would prevail 
in a competitive market. 

In general, the monopolist's quantity will be lower and its 
price higher than the competitive quantity and price. This 
imposes a cost on society because fewer consumers buy the 
product, and those who do pay more for it. This is why 
antitrust laws exist which forbid firms from monopoliZing 
most markets. When economies of scale make monopoly 
desirable-for example, with local electric power companies­
we will see how the government can then increase efficiency 
by regulating the monopolist's price. 

Pllre monopoly is rare, but in many markets only a few firms 
compete with each other. The interactions of firms in such 
markets can be complicated and often involve aspects of 
sh'ategic gaming, a topic covered in Chapters 12 and B. In any 
case, the firms may be able to affect price and may find it prof­
itable to charge a price higher than marginal cost. These firms 
have monopoly power. We will discuss the determinants of 
monopoly pmver, its measurement, and its implications for 
pricing. 
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monopoly Market with only 
one seller. 

monopsony Market with 
only one buyer. 

market power Ability of a 
seller or buyer to affect the 
price of a good. 

marginal revenue Change in 
revenue resulting from a one­
unit increase in output. 

Next we will turn to 1/lonopsony. Unlike a competitive buyer, a 
pays a price that depends on the quantity t~at. it p~rchases. Th~ . 
problem is to choose the quantity that maXImIzes Its n~t b.en~h~ .trom the 
chase-the value derived from the good less the money paId tor It. By 
how the choice is made, we will demonsh'ate the close parallel between 

sony and monopoly. 
Although pure monopsony is al:,o unusual, many markets r~ave only a 

buyers who can purchase the good tor less than th~y would. paf m ~ --'''I-''-ll! 
market. These buyers have monopsony power. TYPIcally, thIS sItuation 
markets for inputs to production. For example, General M.otor.s, the largest 
car manufachlrer, has monopsony power in the markets for tues, car 
and other parts. We will discuss the determinants of monopsony power, its 
surement, and its implications for pricing. 

Monopoly and monopsony power are two forms of market power: the 
ity-of either a seller or a buyer-to affect .the price of a good.

1 
Be~~use 

buyers have at least some market power (m most real-world markets), we 
to understand how market pmver works and how it affects producers 

consumers. 

10J Monopoly 

As the sole producer of a product, a monopolist is in ~ unique position. I 
monopolist decides to raise the price ~f the product, It need not worry 
competitors who by charaina lower pnces, would capture a larger share of 
market at the m~nopolisf's ~xpense. The monopolist is the market and 
pletely controls the amolmt of output offered for sale. . . 

But this does not mean that the monopolist can charge any pnce It . 
least not if its objective is to maximize profit. This textbook IS a Cctse m 
Prentice Hall, Inc., owns the copyright and is, therefore, a monopoly 
this book. Then why doesn't it sell the book for $500 a copy? Be.cause few 
would buy it, and Prentice Hall would earn a m~ch lower ~roh~. 

To maximize profit, the monopolist must fnst determme Its c~sts a~d 
characteristics of market demand. Knowledge of demand and cost IS cr~Clal 
a firm's economic decision making. Given this knowledge, the monopolist 
then decide how much to produce and sell. The price per unit that the 
list receives then follO'.'\'s directly from the market demand curve. L.i~""r".'" 
the monopolist can determine price, and the quantity it will sell at that pnce 

lows from the market demand curve. 

Average Revenue and Marginal Revenue 

The monopolist's averaae revenue-the price it receives per unit sold-is 
I:) f' .. . tput 

cisely the market demand curve. To choose its pro It-maxlmlzmg ou. 
the monopolist also needs to know its marginal revenue: the change m 

1 The courts use the term "monopoly power" to mean significant and sustainable market 
i l' t I ' I this book however, sufficient to warrant particular scrutmy under t 1e antltrus a\\ s. n .' I t of 

gogic reasons we use "monopoly power" differently, to mean market power on t 1e par 

whether substantial or not 
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TOTAL MARGINAL AVERAGE 
QUANTITY raj REVENUE(R) REVENUE (MR) REVENUE (AR) 

0 $0 

5 5 $5 $5 

4 2 8 3 4 

3 3 9 3 

2 4 8 -1 2 

5 5 -3 

that results from a unit change in output. To see the relationship among total, 
""f>'la:"c. and marginal revenue, consider a firm facing the following demand 

P=6-Q 

Table 10.1 shows the behavior of total, average, and marginal revenue for this 
demand curve. Note that revenue is zero when the price is $6: At that price, 
nothing is sold. At a price of $5, however, one unit is sold, so total (and marginal) 

is $5. An increase in quantity sold from 1 to 2 increases revenue from $5 
to $8; marginal revenue is thus $3. As quantity sold increases from 2 to 3, mar­
ginal revenue falls to $1, and when it increases from 3 to 4, marginal revenue 
becomes negative. When marginal revenue is positive, revenue is increasing 
with quantity, but when marginal revenue is negative, revenue is decreasing. 

When the demand curve is downward sloping, the price (average revenue) is 
greater than marginal revenue because all units are sold at the same price. If 
sales are to increase by 1 unit, the price must falL In that case, all units sold, not 
just the additional unit, will earn less revenue. Note, for example, what happens 
in Table 10.1 when output is increased from 1 to 2 units and price is reduced to 
$4. Marginal revenue is $3: $4 (the revenue from the sale of the additional unit of 
output) less $1 (the loss of revenue from selling the first unit for $4 instead of $5). 
Thus, marginal revenue ($3) is less than price ($4). 

Figure 10.1 plots average and marginal revenue for the data in Table 10.1. Our 
demand curve is a straight line, and in this case, the marginal revenue curve has 

the slope of the demand curve (and the same intercept)2 

Monopolist's Output Decision 

quantity should the monopolist produce? In Chapter 8, we saw that to 
-'""U.LUL.e profit, a firm must set output so that marginal revenue is equal to 

cost. This is the solution to the monopolist's problem. In Figure 10.2, 
market demand curve D is the monopolist's average revenue curve. It speci-

1 the price per unit that the monopolist receives as a function of its output 
eveI. Also shown are the corresponding marginal revenue curve MR and the 

curve is written so that price is a function of quantity, P II - bQ, total revenue is 
= IIQ - bQ2 Marginal revenue (using calculus) is d(PQ)/dQ = II - 2bQ. In this exam­

is P = 6 Q and marginal revenue is MR = 6 - 2Q. (This holds only for small changes 
and therefore does not exactly match the data in Table 10.1.) 

In §8.2, we explain that mar­
ginal revenue is a measure of 
how much revenue increases 
when output increases by one 
unit. 

In §7.2, we explain that mar­
ginal cost is the change in 
variable cost associated with 
a one-unit increase in output. 



Price 

Dollars per 7 I 
Unit of 
Output 6 

o 1 

J>-

2 

, ____ !"xerage Re\'enue (Demand) 

5 6 7 

revenue are shown for the demand curve P = 6 - Q. 

Lost profit from producing 
too little (Q1) and selling at 
too high a price (P1) 

D=AR 

profit from producing 
too much (Qz) and selling at 
too Iowa price (Pz) 

Q* is the output level at which MR Me. If the finn produces a smaller output-say, Q1-it sacrifices some 
because the extra revenue that could be eamed from producing and selling the units between QJ and Q'" .. 
cost of producing them. Similarly, expanding output from Q* to Q2 would reduce profit because the additional 
would exceed the additional revenue. 
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reraae and marginal cost curves, AC and Me Marginal revenue and marginal 
8'V t a~e equal at quantity Q*. Then from the demand curve, we find the price P* 
COS d tl . . Q"" that correspon s to lIS quantI~. ' . . " . . 

fIow can we be sure that Q' IS the profIt-maXllnIZmg quantity? Suppose the 
onopolist produces a smaller quantity Q1 and receives the corresponding 

~gherprice Pl' As Fig~re 10.2 sho'ws,.marginal reven:le would then exceed mar­
l'1nal cost. In that case, If the monopolIst produced a lIttle more than Qj! it would 
~ceive extra profit (MR - MC) and thereby increase its total profit. In fact, the 
monopolist could keep increasing output, adding more to its total profit until 
output Q*, at which point the incremental profit earned from producing one 
more unit is zero. So the smaller quantity Q1 is not profit maximizing, even 
though it allows the monopolist to charge a higher price. If the monopolist pro­
duced Ql instead of Q*, its total profit would be smaller by an amount equal to 
the shaded area below the MR curve and above the MC curve, between Q1 and Q*. 

In Figure 10.2, the larger quantity Q2 is likewise not profit maximizing. At this 
quantity, marginal cost exceeds marginal revenue. Therefore, if the monopolist 
produced a little less than Q2' it would increase its total profit (by MC - MR). It 
could increase its profit even more by reducing output all the way to Q*. The 
increased profit achieved by producing Q* instead of Q2 is given by the area 
below the MC curve and above the MR curve, betw'een Q* and Q2' 

We can also see algebraically that Q* maximizes profit. Profit 7T is the differ­
ence between revenue and cost, both of 'which depend on Q: 

7T(Q) = R(Q) - qQ) 

As Q is increased from zero, profit will increase lUltil it reaches a maximum and 
then begin to decrease. Thus the profit-maximizing Q is such that the incremen­
tal profit resulting from a small increase in Q is just zero (Le., j,,7T/~Q = 0). Then 

j"7T/j,,Q j"R/j"Q j"C/~Q = 0 

But ilR/j"Q is marginal revenue and ~C/~Q is marginal cost. Thus the profit­
maximizing condition is that MR MC = 0, or MR = Me 

To grasp this result more dearly, let's look at an example. Suppose the cost of 
production is 

qQ) = 50 + Q2 

In other words, there is a fixed cost of $50, and variable cost is Q2 Suppose 
demand is O'iven by o . 

P(Q) 40 - Q 

By s~t~ng marginal revenue equal to marginal cost, you can verify that profit is 
maXImIzed when Q = 10, an output level that corresponds to a price of $30.3 

_ that average cost is c(Q)/Q 30/Q + Q and marginal cost is ~C/~Q = 2Q. Revenue is 
- P(Q)Q = JOQ - Q2, so marginal revenue is MR ~R/~Q 40 - 2Q. Setting marginal rev­
equal to marginal cost gives ,10 2Q 2Q, or Q = 10. 
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Cost, revenue, and profit are plotted in Figure 10.3(a). When the firm 
duces little or no output, profit is negative because of the fixed cost. 
increases as Q increases, reaching a maximum of $150 at Q* = 10, and 
decreases as Q is increased further. And at the point of maximum profit, 
slopes of the revenue and cost curves are the same. (Note that the tangent 
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Part (a) shows total revenue R, total cost C, and profit, the difference between 
two. Part (b) shows average and marginal revenue and average and .margin~ 
Marginal revenue is the slope of the total revenue curve, and margmal cost IS 

slope of the total cost curve. The profit-maximizing output is Q* = 10, the 
where marginal revenue equals marginal cost. At this output level, the slope 
profit curve is zero, and the slopes of the total revenue and total cost curves 
equal. 111e profit per unit is $15, the difference benveen average revenue and "Vlpra'~i'i 
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and ee' are parallel.) The slope of the revenue curve is :lR/:lQ, or marginal 
venue, and the slope of the cost curve is :lC/:lQ, or marginal cost Because 

;ofit is lnaximized when marginal re\'enue equals marginal cost, the slopes are 

equal. 
Fio-1.lre 10.3(b) shows both the corresponding average and marginal revenue 

urv~s and average and marginal cost curves. Marginal revenue and marginal 
C intersect at Q* = 10. At this quantity, average cost is $15 per unit and price 

per unit. Thus average profit is $30 $15 $15 per unit. Because 10 units 
ate sold, profit is (10)($15) = $150, the area of the shaded rectangle. 

know that price and output should be chosen so that marginal revenue 
equals marginal cost, but how can the manager of a firm find the correct price 
and output level in practice? Most managers have only limited knowledge of the 
average and marginal revenue curves that their firms face. Similarly, they might 
know the firm's marginal cost only over a limited output range. We therefore 
want to translat~ the condition that marginal revenue should equal marginal 
cost into a rule at thumb that can be more easily applied in practice. 

To do this, we first rewrite the expression for marginal revenue: 

:lR :l(PQ) 
MR=-=--

:lQ :lQ 

Note that the extra revenue from an incrementallmit of quantity, :l(PQ)/:lQ, has 
hvo components: 

1. Producing one extra unit and selling it at price P brings in revenue 
(l)(P) = P. 

2. But because the firm faces a downward-sloping demand curve, producing 
and selling this extra unit also results in a small drop in price :lP/:lQ, 
which reduces the revenue from all units sold (i.e., a change in revenue 
Q[LlPI t;,.Q]). 

MR = P + QLlP = P + p(Q)(t;,.P) 
:lQ P LlQ 

obtained the expression on the right by taking the term Q(LlP/:lQ) and multi­
and dividing it by P. Recall that the elasticity of demand is defined as 

::: (PlQ)(:lQ/:lP). Thus (Q/P)(:lP/:lQ) is the reciprocal of the elasticity of 
, l/Ed' measured at the profit-maximizing output, and 

because the firm's objective is to maximize profit, we can set marginal rev­
equal to marginal cost: 

P + P(1/Ed) = MC 
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In §8.2, we explain that a per­
fectly competitive firm will 
choose its output so that mar­
ginal cost equals price, 

which can be rearranged to give us 

P - MC 1 
(10.1) 

P 

This relationship provides a rule of thumb for pricing, The left-hand 
(P - MC)IP, is the markup over marginal cost as a percentage of price. The 
tionship says that this markup should equal minus the inverse of the ohr,",,_', 

demand.~ (This figure will be a positive number because the elasticity 
demand is negative.) Equivalently, we can rearrange this equation to 
price directly as a markup O\'er marginal cost: 

P = MC 
1 + (liEd) 

(10.2) 

For example, if the elasticity of demand is - 4 and marginal cost is $9 per 
price should be $9/(1 - 114) = $9/.75 = $12 per unit. 

How does the price set by a monopolist compare with the price under 
tition? In Chapter 8, we saw that in a perfectly competitive market, price 
marginal cost. A monopolist charges a price that exceeds marginal cost, but 
an amount that depends inversely on the elasticity of demand. As the 
equation (10.1) shows, if demand is extremely elastic, is a large negative 
ber, and price will be very close to marginal cost. In that case, a 
market will look much like a competitive one. In fact, when demand is very 
tic, there is little benefit to being a monopolist. 

I n 1995, a new drug developed by Asha-Merck became available for the 
term heatrnent of ulcers. The drug, Prilosec, represented a new generation 

antiulcer medication. Other drugs to heat ulcer conditions were already on 
market: Tagamet had been intI'oduced in 1977, Zantac in 1983, Pepcid in 
and Axid in 1988. As we explained in Example 1.1, these four drugs 
much the same way to reduce the stomach's secretion of acid. Prilosec, 
ever, was based on a very different biochemical mechanism and was 
more effective than these earlier drugs. By 1996, it had become the hpc;t-SIE!ll1l1lt,< 

drug in the world and faced no major competitor." 

~ Remember that this markup equation applies at the point of a profit maximum If both the 
ity of demand and marginal cost vary considerably over the range of outputs under corlsidleratlO!i' 
you may ha\'e to know the entire demand and marginal cost cun'es to determine the <1nl'imlll!llOtl~ 
put level. On the other hand, you can use this equation to check whether a particular 
and price are optimal. 
5 Prilosec, developed through a joint \'enture of the Swedish firm Astra and the US firm i 

introduced in 1989, but only for the treatment of gastroesophageal reflux disease, and was 
for short-term ulcer treatment in 1991. It was the approval for long-term ulcer treatment 
however, that created a very large market for the drug. In 1998, Astra bought Merck's share 
rights to Prilosec. In 1999, Astra acquired the firm Zeneca and is no\\" called AstraZeneca. 
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In 1995, Astra-M~rck was pricing Prilosec at about 53.50 per dailv dose, (Bv 
contrast th~ pri,c~s tor Ta~amet ar:d Zantac were ~bout 51.50 to 52.25 per daily 
dose.) Is thIs pncmg consIstent ,vIth the markup tormula (102)? The Illaro-inal 
cost of p~oducing an~ packag~g PI:H0sec is only about 30 to 40 cents per daily 
dose. ThIs 101\' margmal cost ImplIes that the price elasticity of demand 
should be in the range of roughly - 1.0 to 12, Based on st~tistical studi~s of 
pharmaceutical del~ands, this is indeed a reasonable estimate for the demand 
elasticity, ~hus, set~mg th~ price of Prilosec at a markup exceeding 400 percent 
over margmal cost IS consIstent with our rule of thumb for pricing. 

In a competiti:'e market, th~re is a clear relationship bet"ween price and the 
supplIed. That relatIOnship is the supply curve, which, as vve saw in 

{ fI!aULCJ. 8, represents the marginal cost of production for the industry as a 
whole. The s~lp'ply curve tells us how much will be produced at every pri~e, 

A monopolistic market !zas 110 sllpply Cllrve, In other \,\rords, there is no one-to-one 
'p between price and the quantity produced. The reason is that the 

monopolist's output decision depends not only on mara-inal cost but also on the 
shape of the demand curve, As a result, shift~ in dem~nd do not trace out the 
series of p~'~ce~ and quantities that correspond to a competitive supply curve. 
Instead, ~hItts m den:and can lead .to c~anges in price \-vith no change in output, 
changes 111 output WIth no change 111 pnce, or chano-es in both. 

This principle is illu~tr~t:~ in Figure 10.4(a) and (b). In both parts of the fig­
the demand curve IS UlltIally 0 1, the correspondina marainal revenue curve 

is MR1, and the monopolist's initial price and quantit; are P1 and Q1' In Fiaure 
10.4(a), the demand curve is shifted dO\vn and rotated. The new dernand °and 
llIU.l;;lJllCU rewnue curves are shown as O2 and MRz. Note that MRo intersects the 

cost curve at the same point that MR1 does. As a result, the quantity 
produced stays the same. Price, however, falls to Po. -
. In Figure 10.4(b), the dernand curve is shifted l;P and rotated. The new mar­

gm.al revem~e curve MRz iI:!e~'sects the marginal cost curve at a larger quantity, 
~2mstead of Q1' But the ShIH 111 the demand curve is such that the price charaed 
IS exactly the same, ° 

S~ift; in demand ~lsu~lly cause changes in both price and quantity. But the 
speClal cases shown 111 FIgure 10.4 illustrate an important distinction between 
, '. y and comp,etitive supply. A competitive industry supplies a specific 
quantIty at every pnce. No such relationship exists for a monopolist, which, 

?n how demand shifts, rnight supply several different quantities at 
same pnce, or the same quantity at different prices. 

ta~ on. output can ~lso have a different effect on a monopolist than on a com­
mdustry. In C.h~pt~r 9, we saw that when a specific (i.e., per-unit) tax is 
on a competitive 111dustry, the market price rises by an amount that is 

than ~he tax, and that the burden of the tax is shared by producers and con­
. Under monopoly, however, price can sometimes rise by more than the 
of the tax. 

In,~9"6, we explain that a spe­
CltiC tax is a tax of a certain 
amount of money per unit 
sold, and we show how the 
tax affects price and quantity, 
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Shifting the demand curve shows that a monopolistic market has no supply cl~'Ve-i.e., there is no one-to-one 
tionship between price and quantity produced. In (a), the demand curve D] shifts to new de~and curve D2• But 
new mar£inal revenue CUl'Ve MR, intersects marcinal cost at the san1e point that the old margmal revenue curve 

o - 0 b 1 did. The profit-maximizing output therefore remains the same, although price falls from PI to P2 . In.( ), t 1C new 
ginal revenue curve MR2 intersects marginal cost at a higher output level Q2' But because demand IS now more 
tic, price remains the same. 

In §S.2, we explain that a firm 
maximizes its profit by choos­
ing the output at which mar­
ginal revenue is equal to mar­
ginal cost. 

Analyzina the effect of a tax on a monopolist is straightforward. Suppose a 
specific tax ~f t dollars per lmit is levied, so that the monopolist must remit t dol­
lars to the aovernment for everv unit it sells. Therefore, the firm's marginal (and 
averaae) c~st is increased by tl{e amount of the tax t. If MC was the firm's origi: o _ 

nal marginal cost, its optimal production decision is nov\' given by 

MR = MC + t 

Graphically, we shift the rnarginal cost curve upward by an amount t, and 
find the new intersection with marginal revenue. Figure 10.5 shows this. Here 
and Po are the quantity and price before the tax is imposed, and Ql and PI are the 
quantity and price after the tax. . 

Shiftina the marainal cost curve upward results in a smaller quantIty and o 0 • 

higher price. Sometimes price increases by less than Yle tax, bu t ~10t alw.ays-:-~ 
Fiaure 105 price increases bv more than the tax. ThIS would be ll11posslble m 
0' J 1 . 

competitive market, but it can happen with a monopolist because the re atIon-
ship between price and marginal cost depends on the elasticity of demand. 
Suppose, for example, that a monopolist faces a constant e!asticity. demand 
curve, with elasticity - 2, and has constant marginal cost Me EquatI~n (10.2) 
then tells us that price will equal twice marginal cost With a tax t, mar~m~l :ost 
increases to MC + t, so price increases to 2(MC + t) = 2MC + 2t; that IS, 1tnse: 

I 1· t' . t" t . netheles!> by twice the amount of the tax. (However, t 1e manop a IS s plO 1 no 
falls with the tax.) 
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a tax t per Ulut, the firm's effective marginal cost is increased by the amOlmt t to 
<Me + t. In this example, the increase in plice !:lP is larger than the tax t. 

'The Multiplant Firm 
We have seen that a firm maximizes profit by setting output at a level where mar­
ginal revenue equals marginal cost. For many firms, production takes place in 
hvo or more different plants whose operating costs can differ. However, the logic 
used in choosing output levels is very similar to that for the single-plant firm. 

Suppose a firm has two plants. What should its total output be, and how 
much of that output should each plant produce? We can find the answer intu­
itively in h\'o steps. 

I Step 1. Whatever the total output, it should be divided between the two plants 
so that marginal cost is the same ill each plallt. Otherwise, the firm could reduce its 
costs and increase its profit by reallocating production. For example, if marginal 
cost at Plant 1 \"\'ere hlgher than at Plarlt 2, the fum could produce the same out­
put at a lower total cost by producing less at Plant 1 and more at Plant 2. 

II Step 2. We know that total output must be such that lIlarginal revenue equals 
marginal cost. Othervvise, the firm could increase its profit by raising or lowering 
total output. For example, suppose marginal costs were the same at each plant, 
but marginal revenue exceeded marginal cost. In that case, the firm would do 
better by producing more at both plants because the revenue earned from the 
additional urilts would exceed the cost. Since marginal costs must be the same 
at each plant, and marginal revenue must equal marginal cost, we see that 
profit is maximized when lIlarginal revenue equals marginal cost at each plallt. 

We can also derive this result algebraically. Let Ql and C1 be the output and 
Cost of production for Plant 1, Q2 and C2 be the output and cost of production for 
Plant 2, and QT = Ql + Q2 be total output. Then profit is 
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The firm should increase output fron .. each plant until the incremental 
from the last tmit produced is zero. Start by setting incremental profit from 
put at Plant 1 to zero: 

~7T ~(PQT) _ ~Cl = 0 

~Ql ~Ql ~Ql 

Here ~(PQT)/~Ql is the revenue from producing and selling one more unit, 
marginal revenue, MR, for all of the firm's output. The next term, ~Cl/LlQlt 
marginal cost at Plant 1, Mel' We thus have MR - Mel = 0, or 

Similarly, we can set incremental profit from output at Plant 2 to zero, 

MR = Mel 

Putting these relations together, we see that the firm should produce so that 

(10.3) 

Figure 10.6 illustrates this principle for a firm with two plants. Me1 and 
are the marginal cost curves for the two plants. (Note that Plant 1 has higher. 
marginal costs than Plant 2.) Also shown is a curve labeled MeT' This is the 
firm's total marginal cost and is obtained by horizontally summing Mel 

S/Q 

P* ------------

MR*F-------~------~~----~ O=AR 

A firm with two plants maximizes profits by choosing output levels C?1 and 
that marginal revenue MR (whidl depends on total output) equals margmal 
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6 NO'N vve can find the profit-maximizing output levels Ql' Q2' and QT' First, 
the intersection of MeT with MR; that point determines total output QT' 
draw a horizontal line from that point on the marginal revenue curve to 

vertical axis; point MR* determines the firm's marginal revenue. The inter-
ctions of the marginal revenue line with Mel and Mel give the outputs Ql and 

se for the two plants, as in equation (10.3). 
Note that total output QT determines the firm's marginal revenue (and hence 1 

its price P*). Ql and Q2' however, determine marginal costs at each of the two 
plants. Because MeT was found by horizontally summing Mel and Me2, we 
know that Ql + Q2 = QT' Thus these output levels satisfy the condition that 
MR :::: MC l = Me2· 

pure monopoly is rare. Markets in which several firms compete 'with one 
another are much more common. We say more about the forms this competition 
can take in Chapters 12 and 13. But we should explain here why each firm in a 
market with several firms is likely to face a downward-sloping demand curve, 
and, as a result, produce so that price exceeds marginal cost. 

Suppose, for example, that four firms produce toothbrushes, which have 
the market demand curve s11O"wn in Figure 10.7(a). Let's assume that these 

2.00 

Market Demand S/Q 

/ Demand Faced by Firm A 
p: 

1.60 

1.50 

lAO 

LOO "--___ LI ___ --'-___ --L __ ::-_____ _ 

30,000 Quantity 3,000 5,000 7,000 

(a) shows ~he market demand for toothbrushes. Part (b) shows the demand for toothbrushes as seen by Firm A. 
market pnce of $1.50, elasticity of market demand is -1.5. Firm A, however, sees a much more elastic demand 
D A because of competition from other firms. At a price of $1.50, Firm A's demand elasticity is - 6. Still, Firm A 

some monopoly power: Its profit-maximizing price is $1.50, which exceeds marginal cost. 

similari7 to the way. we obtained a competitive industry'S supply cun'e in Chapter 8 by 
. surnrnmg the margmal cost curves of the individual firms. 
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four finns are producing an aggregate of 20,000 toothbrushes per day (5000 
per day each) and selling them .at Sl.50 each.' Not; th~: market den:-a.nd is 
relativelv inelastic; you can venfy that at Hus $1.;)0 pnce, the elaStiClty of 

demand is 1.5. 
Nm\' suppose that Firm A is deciding whether t? lower its price to increase 

sales. To make this decision, it needs to know how Its sales 'would respond to a 
chanae in its price. In other words, it needs some idea of the demand curve it 
faces~ as opposed to the market demand curve. A reaso:1able possibility is ~ho"vn 
in Fiaure 10.7(b), v"here the firm's demand curve D~ IS much more elastic than 
the l~arket demand CUr\'e. (At the $1.50 price the elasticity is - 6.0.) The firm 
might predict that by raising price from $1.50 to $1.60, its sales \·"ill drop~say, 
from 5000 Lmits to 3000-as consumers buy more toothbrushes from other firms. 
(If all firms raised their prices to $1.60, sales for Finn A would fall ?nly to 4500.) 
But for several reasons, sales won't drop to zero as they would 111 a perfectly 
competitive market. First, if Firm A's toothbrushes are a little different from its 
competitors, some consumers will pay a bit mor: for th~~. Second, other fir~ 
miaht also raise their prices. Similarly, Firm A mIght antiClpate that by lowermg 
its ~rice from $1.50 to $1.40, it can sell more, perhaps 7000 toothbrushe~ instead 
of 5000. But it will not capture the entire market. Some consumers mIght still 
prefer the competitors' toothbrushes, and the competitors might also lower their 

prices. . . 
Thus Finn A's demand curve depends both on how much ItS product dIffers 

from its competitors' products and on how the four ~irms.compete w~t~ o~e 
another. We will discuss product differentiation and 111terfum comp~h~lOn m 
Chapters 12 and 13. But one important point should be clear: FI1'lI1 A IS llk~ly t~ 
face a demand curve wlziclz is more elastic than the market demand c:lI've: bllt which IS 

'1lot i1lfinitely elastic like the dema1ldcurvefacingapelfectlycolllpetltl~.efI1.ll1. 
Given knovdedae of its demand curve, how much should Fum A produce? 

The same principl~ applies: The profit-maximizing qu.an~ity equat~s marginal 
revenue and marginal cost. In Figure 10.7(b), that quantlty IS 5000 UIlltS. ~he co~· 
responding price is $1.50, which exceeds marginal cos~. Thus alth.ough FIrmA IS 
not a pure monopolist, it does lzaI'e mO/lopoly power-It can proht~bly charge ~ 
price greater than marginal cost. Of course,. i~s monopoly po\v.er IS less than It 
would be if it had driven away the competltlOn and monopolIzed the market, 

but it might still be substantiaL 
This raises two questions. 

1. Ho\v can \·"e meaSllre monopoly power in order to compare one firm Witl~ 
another? (So far we have been talking about monopoly power only in qua 1-

tative terms.) 
2. What are the sources of monopoly power, and why do some finns have more 

monopoly power than others? 

We address both these questions below, although a more complete answer to the 
second question will be provided in Chapters 12 and 13. 

Measuring M()n()p()ly PlOwer 
f 1 ., f' and a Remember the important distinction between a per ect y competltIve Irm 

firm with monopoly power: For the competitive firm, price equals marginal cost; for 
the firm with mO/lopoly power, price exceeds marginal cost. Therefore, a nat~:al wa~ 
to measure monopoly power is to examine the extent to which the proht-maXI 
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'zinO" price exceeds marginal cost. In particular, we can use the markup ratio of 
~ce ~inus marginal cost to price that \ve introduced earlier as part of a rule of 
:mb for pricing. This measure of monopoly power, introduced by economist 
Abba Lerner in 1934, is called the Lerner Index of Monopoly Power. It is the dif­
ference between price and marginal cost, divided by price. Mathematically: 

L = (P - MC)IP 

The Lerner index al'ways has a value between zero and one. For a perfectly 
competitive firm, P = MC, so that L = O. The larger L, the greater the degree of 
monopoly power. 

This index of monopoly pm·ver can also be expressed in terms of the elasticity 
of demand facing the firm. Using equation (10.1), we know that 

L = (P - MC)IP liEd (10.4) 

Remember, however, that Ed is now the elasticity of the firm's demand curve, not 
the market demand curve. In the toothbrush example discussed above, the elas­
ticity of deI!1and for Finn A is - 6.0, and the degree of monopoly power is 
1/6 = 0.167. 1 

Note that considerable monopoly pm'l'er does not necessarily irnply high 
profits. Profit depends on average cost relative to price. Firm A might have more 
monopoly power than Finn B but earn a lower profit because of higher average 
costs. 

The Rule ()f Thumb f()r Pricing 
In the previous section, we used equation (10.2) to compute price as a simple 
markup over marginal cost: 

P = MC 
1 + (1/Ed) 

This relationship provides a rule of thumb for allY firm with monopoly power. 
We must remember, howevel~ that is the elasticity of demand for the firm, not 
the elasticity of market demand. 

It is harder to determine the elasticity of demand for the firm than for the 
market because the firm must consider how its competitors will react to price 
changes. Essentially, the manager must estimate the percentage change in the 
firm's unit sales that is likely to result from a I-percent change in the firm's price. 
This estimate might be based on a formal model or on the manager's intuition 
and experience. 

Given an estimate of the firm's elasticity of demand, the manager can calcu­
late the proper markup. If the firm's elasticity of demand is large, this markup 

------
~ There are three problems with applyi.ng the Lerner index to the analysis of public policy to\\'ard 
,lrms. First, because marginal cost is difficult to measure, a\'erage variable cost is often used in 
lem~r index calculations. Second, if the firm prices below its optimal price (possibly to a\'oid legal 
~rutmy), its potential monopoly power will not be noted by the index Third, the index ignores lnar:llc ~spects of pricing such as effects of the learning curve and sl;~fts in demand See Robert S 
?mdyck, The Measurement of Monopoly Power 111 Dvnanllc Markets, /ollnzai of LmL' alld ECOIlOIIIICS 
28 (April 1985): 193-222. - . 

Lerner Index of Monopoly 
Power Measure of monopoly 
power calculated as excess of 
price over marginal cost as a 
fraction of price. 
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P . 1 to minus the inverse of the elasticity of demand facing the firm. If the 
The markup (P .- M~)/ IS equa.

k
. II d the firm has little- monopolv power. The opposite is 

demand is elastlc as 111 (a), the mal up IS sma an J 

demand is relatively inelastic, as in (b). 

will be small (and we can say that the firm has very li~tle monopoly . 
the firm's elasticity of demand is small, this markup WIll be large (and. the 
will have conside~'able monopoly power). Figures 10.8(a) and 10.8(b) Illustra~ 
these two extremes. 

T
hree examples should help clarify the use of ~l1~rkul? pricin? Consider a 
retail supermarket chain. Although the elastICIty ot marker demand 

food is small (about -1), several supermarkets usuall~ sen'e m~st areas, r 

single supermarket can raise its prices verI' .much 'wIthout l~sm~ m;;y 
tomers to other stores. As a result, the elastlCIty of demand f?r an). 0 

market is often as larae as -10. Substituting this number tor Ed 111 eLI'''lU'"'' 

(10.2), we find P = MC/(1 0.1) = MC/(0.9) (~.l1)MC. In otheI~ t 
manaaer of a typical supermarket should set pnces about 11 percen . h 
marai71al cost. For a reasonably wide range of output leve~s (~\'er W,.,..h"l,C,.cnlllll<' 
size ~f the store and the number of its ~mployees 'will remaU1 fIxed), ts 
cost includes the cost of purchasing the tood at wholesale, plus the cos 
ing the food, arranging it on the shelYes, etc For most supermarkets, 

markup is indeed about 10 or 11 percent. d 
Small convenience stores, which are often open 7 days a week an 

74 hours a day tvpicallv charge higher prices than supermarkets. 
- J 'J ~ • d'" It storners 
Because a convenience store faces a less elastic deman CUl: e. s cu f 
generally less price sensiti\·e. They might need a quart of 111l1k or a loa 
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1 t
at niaht, or may find it inconvenient to drive to the supermarket. The elas-

ae 0 df . . b ,... I k . . 'tv of deman or a converuence store IS a out ::1, so t 1e mar up equation 
~Cl 'lies that its prices should be about 25 percent above marginal cost, as 
J1l1P . II indeed they typlca yare. 

The Lerner index, (P - MC)/P, tells us that the convenience store has more 
monopoly power, but do~s it make larger profi~s? No. Because its volume is far 
mailer and its average hxed costs are larger, It usually earns a much smaller 

S rofit than a large supermarket, despite its higher markup. 
p Finally, consider a producer of designer jeans. Many companies produce 
'eans, but some consumers 'will pay much more for jeans 'with a designer label. 
}usthOW much more they will pay-or more exactly, hmv much sales will drop 
in response to higher prices-is a question that the producer must carefully 
consider because it is critical in determining the price at which the clothing 'will 
be sold (at 'wholesale to retail stores, which then mark up the price further). 
With designer jeans, demand elasticities in the range of - 3 to 4 are typical for 
the major labels. This means that price should be 33 to 50 percent higher than 
marginal cost. Marginal cost is typically $12 to $18 per pair, and the 'wholesale 
price is in the $18 to $27 range. 

During the mid-1980s, the number of households owning videocassette 
recorders (VCRs) grew rapidly, as did the markets for rentals and sales of 

prerecorded cassettes. Although many more videocassettes are rented through 
small retail outlets than are sold outright, the market for sales is large and 
growing. Producers, however, fOLmd it difficult to decide what price to charge 
for cassettes. As a result, in 1985 popular movies were selling for vastly different 
prices, as the data for that year shuw in Table 10.2. 

Note that while The ElIlpire Strikes Back \·vas selling for nearly $80, Star Trek, 
a film that appealed to the same audience and was about as popular, sold 
for only about $25. These price differences reflected uncertainty and a wide 

1985 

TITLE RETAIL PRICE ($) TITLE 

$29.98 Austin Powers 

rs of the Lost Ark 24.95 A Bug's Life 

1999 

59.95 There's Something about Mary 

79.98 Tae-Bo Workout 

Officer and a Gentleman 24.95 Lethal Weapon 4 

Trek: The Motion Picture 24.95 Men in Black 

39.98 Armageddon 

RETAIL PRICE ($) 

$10.49 

17.99 

13.99 

24.47 

16.99 

12.99 

15.86 
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510 billion 

8 

6 

Betw'een 1990 and 1997, lower prices induced consumers to buy many more 
rental revenues were flat. 

di\'ergence of views on pricing by producers, The issue was \vhether lower 
prices would induce consumers to buy yideocassettes rath~r than rent them. 
Because producers do not share in the retailers' re\'enues trom rentals, they 
should charge a low price for cassettes only if that will induce enough con­
sumers to buv them, Because the market was young, producers had no good 
estimates of tile elasticity of demand, so they based prices on hunches or trial 

and error,' 
As the market matured, howeyer, sales data and market research studies put 

pricing decisions on firmer groUl:d: They, strongly indicated th~t,d~mar:d was 
elastic and that the profit-maximlzmg pnce was m the range ot $1::> to $30. As 
one industrv analyst said, "People are becoming collectors, , , ' As you lower 
the price y;u attr~ct households that would not have considered b,uying at a 
higher price poinL"l) By the 1990s, most producers ha~ low.ered pnces acr~s~ 
the board. As Table 102 shows, in 1999 prices of top-sellmg \'ldeos were cousld 
erably lower than in 1985. As a result of these price declines, sales of videos 
incre;sed steadily dur~ng th~ 1990s, as did profits from thes~ sales, As Fi~~ 
10,9 sho'ws, revenues trorn ndeo sales more than doubled from 1990 to 1 I 

HaL 

S "Video Producers Debate the Value of Price Cuts," :\Ci(' York Tillles, February 19, 1985 

U "StLldl'OS Now Stress ina Video Sales O\'er Rentals," :\CiL' York Till1cs, October 17, 19S~ .. For. 
" " , ' " d 1'; Gl I "Priem" I.'! 

detailed stud\' ot \'ideocassette pncmg, see Carl E Enomoto and Soumen ra" 10S1. " 
the Horne-Video Market" (working paper, New Mexico State Cni\·erslty. 1992) 
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I,tVhv do some firms have considerable monopoly po\,\Ter while other firms have 
littl~ or none? Remember that monopoly power is the ability to set price above 
maro-inal cost and that the amount by which price exceeds marginal cost 
dep;nds inversely 01: t~e elasticity of demand facing the firm. As equation (10.3) 
5ho\',% the less elastic Its demand curve, the more monopoly power a firm has. 
The ultimate determinant of monopoly power is therefore the firm's elasticity of 
demand. Thus we should rephrase our question: Why do some firms (e.g" a 
supermarket chain) face demand curves that are more elastic than those faced by 
others (e.g., a producer of designer clothing)? 

Three factors determine a firm's elasticity of demand: 

1. The elasticity of market demand. Because the firm's own demand will be at 
least as elastic as market demand, the elasticity of market demand limits the 
potential for monopoly power, 

2. The Illllllber affirms ill the market. If there are many firms, it is unlikely that 
anyone firm will be able to affect price significantly. 

3. The il1teractioll amongfirllls. Even if only two or three firms are in the market, 
each firm will be unable to profitably raise price very much if the rivalry 
among them is aggressive, with each firm trying to capture as much of the 
market as it can. Let's examine each of these three determinants of monop­
oly power. 

The Elasticity of Market Demand 
If there is only one finn-a pure monopolist-its demand curve is the market 
demand curve, In this case, the firm's degree of monopoly power depends com­
pletely on the elasticity of market demand. More often, however, several firms 
compete with one another; then the elasticity of market demand sets a lower 
limit on the magnitude of the elasticity of demand for each finn. Recall our 
example of the toothbrush producers illustrated in Figure 10.7, The market 
demand for toothbrushes might not be very elastic, but each firm's demand will 
be more elastic. (In Figure 10.7, the elasticity of market demand is - 1.5, and the 
elasticity of demand for each firm is 6.) A particular firm's elasticity depends 
on how the firms compete with one another. But no matter how they compete, 
the elasticity of demand for each firm could never become smaller in magnitude 
than -1.5, 

Because the demand for oil is fairly inelastic (at least in the short run), OPEC 
could raise oil prices far above marginal production cost during the 1970s and 
early 1980s. Because the demands for such commodities as coffee, cocoa, tin, and 
COpper are much more elastic, attempts by producers to cartelize these markets 
~n~ raise prices have largely failed, In each case, the elasticity of market demand 
limits the potential monopoly power of individual producers, 

The Number of Firms 

The seco~d determinant of a firm's demand curve-and thus of its monopoly 
POwer-IS the number of firms in its m,arket. Other things being equat the 
monopoly power of each firm will fall as the number of firrns increases. As more 
~~ more firms compete, each firm will find it harder to raise prices and avoid 
.osmg sales to other firms. 
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barrier to entry Condition 
that impedes entry by new 
competitors, 

In §7.4, we explain that a firm 
enjoys economies of scale 
when it can double its output 
with less than a doubling of 
cost. 

What matters, of course, is not just the total number of firms, but the 
of "major players" -firms "with significant market share, For example, if 
two large firms account for 90 percent of sales in a market, with another 20 
accounting for the remaining 10 percent, the two large firms might have 
erable monopoly power. When only a few firms account for most of the sales 
market, we say that the market is highly collcentrated.

lO 

It is someti~11es said (not always jokingly) that the greatest fear of American 
business is competition. That mayor may not be true. But we would 
expect that \vhen only a te-w firms are in a market, their managers will 
that no ne\,\' firms enter. An increase in the number of firms can only reduce 
monopoly po"wer of each incumbent firm. An important aspect of competitive 
strategy (discussed in detail in Chapter 13) is finding ways to create barriers to 
entry-conditions that deter entry by new competitors. 

Sometimes there are natural barriers to entry. For example, one firm may have 
a piltent on the technology needed to produce a particular product. This makes it 
impossible for other firms to enter the market, at least until the patent expires. 
Other legally created rights work in the same way-a copyright can limit the sale 
of a book, music, or a computer software program to a single company, and 
need for a gm·ernment license can prevent ne"w firms from entering the markets 
for telephone service, television broadcasting, or interstate trucking. Finallv, 
economies of SCille may make it too costly for more than a fe\,-' firms to supply the 
entire market. In some cases, economies of scale may be so large that it is most 
efficient for a single firm-Il Ililtumi m01lopoly-to supply the entire market. 
will discuss scale economies and natural monopoly in more detail shortly. 

The Interaction Among Firms 
The "ways in "which competina finns interact is also an important-and some-

~ 0 
times the most important-determinant of monopoly power. Suppose there are 
four firms in a market. They rnight compete aggressively, undercutting one 
another's prices to capture more market share. This could drive prices down to 
nearly competitive levels. Each finn will fear that if it raises its price it will be 
undercut and lose market share. As a result, it "will have little monopoly power. 

On the other hand, the finns might not compete much. They might even col­
lude (in violation of the antitrust la"ws), agreeing to limit output and raise prices. 
Raising prices in concert rather than individually is more likely to be profitable, 
so collusion can generate substantial monopoly power. 

We will discuss the interaction among firms in detail in Chapters 12 and 13. 
Now we simply want to point out that other things being equal, monopoly 
power is smaller vvhen firms compete aggressively and is larger when they 

cooperate. 
Remember that a firm's monopoly power often changes over time, as its oper-

atina conditions (market demand and cost), its behavior, and the behavior of 
of' competitors change. Monopoly power must therefore be thought 0 m.a 

dynamic context. For example, the market demand curve might be very inelastic 
in the short nm but much more elastic in the long run. (Because this is the case 
with oil, the OPEC cartel enjoyed considerable short-run but much less long-run 
monopoly power.) Furthermore, real or potential monopoly power in the short 

10 A statistic called the colleelltrlltioll ratio. which measures the fraction of sales accounted for ~Y! 
the four largest firms, is often used to describe the concentration of a market Concentration 15 one. 
but not the only, determinant of market power 
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can make an industry more competiti\'e in the long run. Large short-run 
can induce new firms to enter an industry, thereby reducing monopoly 
over the longer term. 

a competitive market, price equals marginal cost. Monopoly power, on the 
other hand,. implies .n1at price exceeds marginal cost. Because monopoly power 

in higher pnces an.d lower quantities produced, we would expect it to 
consumers \Norse otf and the firm better off. But suppose we value the 

welfare of consumers the same as that of producers. In the aggregate, does 
monopoly po'wer make consumers and producers better or \'vorse off? 

We can answer this question by comparing the consumer and producer sur­
that results when a competitive industry produces a good with the surplus 
results when a monopolist supplies the entire market.]] (We assume that the 

!l""ll'-''-'~'" market and the monopolist have the same cost curves.) Figure 10.10 
the average and marginall'evenue curves and marginal cost curve for the 

monopolist. To maxir:nize profit, the firm produces at the point where marginal 
equals margmal cost, so that the price and quantity are P,,, and Q1I1' In a 
-".e market, price must equal marginal cost, so the competitive price 

and quantity, Pc and Qu are found at the intersection of the average revenue 

S/Q 

Lost Consumer Surplus 

Deadweight Loss 
MC 

AR 

shaded rec~angle and triangles show changes in consumer and producer sur­
when mov~g from competitive price and quantity, Pc and Qu to a monopolist's 
and quan~ty, P,,, and Qm. Because of the higher price, consumers lose A + B 

producer gams A - C. The deadweight loss is - B C. 

------1!Il . there were t ' f 1"" 1 \\ a or more lrms, eac I WIt 1 some monopoly power, the analYSis would be more 
However, the baSIC results would be the same." 

In §9.1, we explain that con­
sumer surplus is the total 
benefit or value that con­
sumers receive bevond what 
they pay for a good; producer 
surpl~Is is the analogous mea­
sure tor producers. 
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rent seeking Spending 
money in socially unproduc­
tive efforts to acquire, main­
tain, or exercise monopoly 
power. 

(demand) curve and the marginal cost curve. Now let's examine how Surplu 
changes if we move from the competitive price and quantity, B: and Qo to t~ 
monopoly price and quantity, gl and Qm· 

Under monopoly, the price is higher and consumers buy less. Because of the 
higher price, those consumers who buy the good lose surplus of an amount 
given by rectangle A. Those consumers who do not buy the good at price P'1l but 
who will buy at price B: also lose surplus-namely, an amOlmt given by triangle 
B. The total loss of consumer surplus is therefore A + B. The producer, however 
gains rectangle A by selling at the higher price but loses triangle C, the addi: 
tional profit it would have earned by selling Qc - Qm at price Pc· The total gain in 
producer surplus is therefore A - C. Subtracting the loss of consumer surplus 
from the gain in producer surplus, we see a net loss of surplus given by B + C. 
This is the deadweight 1055 from monopoly power. Even if the monopolist'S profits 
were taxed away and redistributed to the consumers of its products, there 
would be an inefficiency because output would be lower than lmder conditions 
of competition. The deadweight loss is the social cost of this inefficiency. 

Rent Seeking 
In practice, the social cost of monopoly power is likely to exceed the deadweight 
loss in triangles Band C of Figure 10.10. The reason is that the firm may engage 
in rent seeking: spending large amounts of money in socially unproductive 
efforts to acquire, maintain, or exercise its monopoly power. Rent seeking might 
involve lobbying activities (and perhaps campaign contributions) to obtain gov­
ernment regulations that make entry by potential competitors more difficult. 
Rent-seeking activity could also involve advertising and legal efforts to avoid 
antitrust scrutiny. It might also mean installing but not utilizing extra produc­
tion capacity to convince potential competitors that they cannot sell enough to 
make enhy worthwhile. We would expect the economic incentive to incur rent­
seeking costs to bear a direct relation to the gains from monopoly power (Le., 
rectangle A minus triangle C). Therefore, the larger the transfer from consumers 
to the firm (rectangle A), the larger the social cost of monopolyY 

Here's an example. In 1996, the Archer Daniels Midland Company (ADM) 
successfully lobbied the Clinton administration for regulations requiring that 
the ethanol (ethyl alcohol) used in motor vehicle fuel be produced from com 
(The government had already planned to add ethanol to gasoline in order to 
reduce the country's dependence on imported oiL) Ethanol is chemically the 
same whether it is produced from corn, potatoes, grain, or anything else. Then 
why require that it be produced only from corn? Because ADM had a near 
monopoly on corn-based ethanol production, so the regulation would increase 
its gains from monopoly power. 

Price Regulation 
Because of its social cost, antitrust laws prevent firms from accumulating exces­
sive amounts of monopoly power. We will say more about such lavvs at the end 
of the chapter. Here, we examine another means by which government can limit 
monopoly power-price regulation. 

11 The concept of rent seeking was first developed by Gordon Tullock For more detailed diS~U55iO~ 
see Gordon Tullock, Rent Seeking (Brookfield VT: Edward Elgar, 1993). or Robert D. Tolhs,?nall 

Roger D. Congleton, The Econolllic Analysis of Rent Seeking (Brookfield, VT: Edward Elgar, 199'). 
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?vIC 

~'-"-----I- Ivlarginal re\'enue 
curve when price 
is regulated to be 
no higher than PI 

AC 

AR 

If left alone, a monopolist produces Q and charGes p. UTI tl . . if III b Ill' YV 1en 1e Government 
Im~oses ~ rr~ef ce mg of P1 the firm's average and marginal revenue ~re constant 
a~ eq~a o .. 1 ~r output levels up to Q1' For larger output levels, the ori£inal aver­
aoe an margma rev~nue cun'es apply. TI1e new marginal revenue curv~ is there-
~ore,the dark purple lme, \vhich intersects the mal'£inal cost curve at Q Wh' . , 
15 lowered to Pc, at the point where marcinal cost' b t t l' en pnce 
. ," b m ersec s averaGe revenue output 
mcreases to ItS maXImum Q .. TIus is the output th t ld b c: d ' L .'., a wou e pIO uced by a com-

, _ owermg pnce hlrther, to P3, reduces output to Q3 and causes a 

We ~aw in Chap.tel' 9 that in a competitive market, price reGulation ah\'a T 

results 1I~ a deadweIght loss. This need not be the case, however ~vhen a firm h~~ 
:~ing~f~ y ~lo\\t'er. °ln t.he contrary, price regulation can eli~inate the dead-

. oss 1a resu ts trom monopoly power. 
FIgure 10 .. 11 illustrates price reaulation P. and Q a" tl . d . 

~~:~:;~Ult without regulat~.on. Now su~p~se the ~ri~: i~er~;~~~a~~~ ~;u~:~; 
tooQ 't han Pl' Because the fum can charge no more than PI for output levels up 
{)rea~~l ~te\v average revenue curve is a horizontal line at PI' For output levels 
~evemr 1al: ,o.lt thene,\' a\'erage revenue CUlTe is identical to the old averaGe 
will b Ie CUf1

f
\ e. At these output levels, the firm 'will charge less than P and ~o 

e una ected by the regulation. I 
The firm's ' .' 1 

enue c" ~e:\ ;na1gma revenue curve corresponds to its new averaGe rev-
els II ~~ \ e an ~!.s 10,~n by the dark purple line in Figure 10.10. For OUtpbut le\'­
than ~ ~I' marbllla~ l~\'enUe equals average revenue. For output levels Greater 
firm wSI le ne,v rna1gI~1al revenue CUlTe is identical to the original cun~e. The 
enUe CUI\::~du~e qua~ltIty Ql ?ecause that is the pOint at which its marginal rev­
quanti tv Q 1l~e1sects I:s.margma~ cost curve. You can verify that at price PI and 

- 1, t e dead", eight loss trom monopoly power is reduced. 
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natural monopoly Firm that 
can produce the entire output 
of the market at a cost lower 
than what it would be if there 
were several firms, 

As the price is lowered further, the quantity produced continues to . 
and the deadweight loss to decline. At price Pc, 'where average re\'enue and 
ainal cost intersect the quantitv produced has increased to the competitive o , . 
the deadweight loss from monopoly power ha~ be.en elimi~1ated .. ReduCing 
price even more-say, to P3-results in a reductzolJ m quantlty. This . 
equivalent to imposing a price ceiling on a competitive industry. A 
develops, (Q;' - Q3), in addition to the deadweight loss from regulation. As 
price is luwered further, the quantity produced continues to fall and the 
grows. Finally, if the price is lo\vered belO'w p., the minimum average cost, 
firm loses money and goes out of business. 

Natural Monopoly 
Price regulation is most often used for Ilatural lI1onopolies, such as local 
companies, A natural monopoly is a firm that can produce the entire output 
the market at a cost that is lower than what it would be if there were 
firms, If a firm is a natural monopoly, it is more efficient to let it serve the entire 
market rather than have several firms compete. 

A natural monopoly usually arises when there are strong economies of scale, 
as illustrated in Figure 10,12. If the firm represented by the figure 'was broken up 
into two competing firms, each supplying half the market, the average cost fo~' 
each would be higher than the cost incurred by the original monopoly. 

Note in Figure 10.12 that because average cost is declining every\vhere, mar~ 
ginal cost is always below average cost. If the firm were l.mregulated, it would 
produce QJ/l and sell at the price P,/l" Ideally, the regulatory agency would like to 

5/Q 

I 

~ ----------------~­
I 
I 
I 
I 
I 
I 

A firm is a nahlral monopoly because it has economies of scale (declining 
and marginal costs) over its entire output range. If price were regulated to?e Pc, 
firm would lose money and go out of business. Setting the price at p, YIelds 
largest possible output consistent with the firm's remaining in business; excess 
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the firm's price down to the competitive le\'el Pc. At that level, ho,vever, 
would not cover average cost and the firm would ao out of business. The 

alternati,'e is therefore to set the price at P" v,'here a\~rage cost and average 
,,,,,,,t:l""~ in~ersect. In t~1at case, Y:e firm e~rns no n-:onopoly profit, and output is 
as large as 1t can be w1thout dm'mg the flrm out at business. 

Recall that the c01:1petitive price (Pc in Figure 10.11) is found at the point at which 
firm'~ margmal cost and average revenue (demand) curves intersect. 

for a na~ural mOI:opoly: The minimum feasible price (P,. in Figure 10.12) 
is found at the pomt at V,'lllCh average cost and demand intersect. Unfortunatelv 

often difficult to determine these prices accurately in practice because th~ 
finn'S demand and cost curves may shift as market conditions evolve. 

As a result, the regulation of a monopoly is 
usually based ?n the rate of retu:-n that it earns on its capital. The regulat~ry 
agency determmes an allo'wed pnce, so that this rate of rehIrn is in some sense 
iicompetiti\'e:' or "fair," ~his practice is called rate-of-return regulation: The 

Um)'nCe allowed 1S based on the (expected) rate of rehIrn that the firm 
earn. b 

Unfortunately, difficult problems arise when implementina rate-of-return 
regulation First, although it is a key element in determinina tl~e firm's rat of 
return, a finn's capital stock is difficult to value. Second, wl~ile a "fair" rat: of 

must be ba.sed ~n the firm's actual cost of capital, that cost depends in 
tum on the behaVIor ot the regulatory agency (and on investors' perceptions of 
what future allowed rates of return will be). 

The difficulty of agreeing on a set of numbers to be used in rate-of-return cal­
culations often leads to delays in the regulatorv response to chanaes in cost and 
?t~er market .conditiOl:S. (n.ot to mention long and expensive re~ulatory hear­
fibS). The m.aJor beneflClanes are usually lawyers, accountants, and, occasion­
ally, econOlmc consu~tan~s. The net result is regulatory lag-the delays of a year 
!lrmor~ usua~ly enta1l~d m changing regulated prices. 

Iromcal~!'. m the l:JOs and 1960s, regulatory lag worked to the advantage of 
regulated tums. Durmg those decades, costs were typically fallina (usually as a 
result .?f scale economies ac~ie\'ed a~ firms grevv). Thus regulato;y lag all~wed 
!h~se trrms, at least for a wh1le, to enJOY actual rates of return areater than those 
ultimately deemed "fair" at the end of regulatorv proceedinat Beginnina in the 
19705 howe' .. th 't t' 1. d . 0 . 0 

, . \ er, ~ Sl ua lOn c!lange ,and regulatory lag worked to the detri-
ot regulate~ hrms .. For example, when oil prices rose sharply, electric utili-

needed to raIse theu' prices. Regulatory lag caused many of them to earn 
B TOf return well below the "fai~" rates tl~ey had been earning earlier. 
} the 1990s, the regulatory enVIronment m the United States had chanaed dra­

Many parts of the telecommwucations indushv had been dere~ulated 
ad electl'ic Uti:ities in many states. Because scale ec?~Omies had bee:largel; 
In tl:~re \\ as no lon~er an argument that these firms were nahlral monop­

addItion, teclmologlCal change made entry by new firms relatively easy. 

ry agencies typically use a formula like the following to determine price: 

P AVC+(O+T+sK)IQ 

T ;VC is a\"era~e \"ariable ~ost, Q is output, 5 is the allowed" fair" rate of return, 0 is deprecia­
s taxes, and K IS the hrm 5 current capital stock 

rate-of-return regulation 
The maximum price allowed 
by a regulatory agency is 
based on the (expected) rate of 
return that a firm will earn, 
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oligopsony Market with 
only a few buyers_ 

monopsony power Buyer's 
ability to affect the price of a 
good. 

marginal value Additional 
benefit derived from purchas­
ing one more unit of a good. 

In §4.1, we explain that as we 
move down along a demand 
curve, the value the con­
sumer places on an addi­
tional unit of the good falls. 

marginal expenditure 
Additional cost of buying one 
more unit of a good. 

average expenditure Price 
paid per unit of a good. 

So far our discussion of market povver has fo~use~ entirely O.I: the seller side of 
the market. Novv we turn to the bUlfer side. We WIll see that It there are not 
many buyers, they can also have m~rket power and use it profitably to affectthe 
price they pay for a product. 

First, a fey,,' terms. 

Ii Monopsony refers to a market in which there is a single buyer. 

Ii An oligopsony is a market with only a few buyers. 

Ii With one or only a few buyers, some buyers may have monopsony power: a 
buyer's ability to affect the price of a good. Monopsony power enables 
buyer to purchase the good for less than the price that would prevail in a 
competitive market. 

Suppose you are hying to decide how much of a good to purchase. You could 
apply the basic marginal principle-keep purchasing units of the good until the 
last unit purchased gives additional value, or utility, just equal to the cost of that 
last unit. In other words, on the margin, additional benefit should just be offset 

by additional cost. 
Let's look at this additional benefit and additional cost in more detail. We use 

the term maro-inal value to refer to the additional benefit from purchasing one 
more unit of:: good. How do we determine marginal value? Recall from Chapter 
4 that an individual demand curve determine marginal value, or marginal util­
ity, as a function of the quantity purchased. Therefore, your I/wrginlll I'llille sched­
ule is your delllllnd curve for the good. An individual's demand curve slopes 
downward because the marginal value obtained from buying one more unit of a 
o-ood declines as the total quantity purchased increases. 
b The additional cost of buying one more mut of a good is called the marginal 
expenditure. What that marginal expendihlre is depends on whether you are a 
competitive buyer or a buyer with monopsony power. Suppose you a:e a com­
petitive buyer-in other words, you have no mfluence over the pnce of the 
aood. In that case, the cost of each unit you buy is the same no matter how many 
~nits you purchase; it is the market price of the good. Figure 10.1~(a) illushat~ 
this principle. The price you pay per unit is your average expe~dlture per. urut, 
and it is the same for all units. But what is your IIlllrgllwl expenditure per unrt? As 
a competitive buyer, your marginal expendihlre is equal to your a\-erage expen­
dihlre, which in turn is equal to the market price of the good. 

Figure 10.13(a) also shows your marginal value schedule (i.e., Y01:r demand 
curve). How much of the good should you buy? You should buy untll the ma:­
ainal value of the last unit is just equal to the marginal expenditure on that urut 
Trms you should purchase quantity Q* at the intersection of the marginal expen-

diture and demand curves. 
We introduced the concepts of marginal and average expenditure because 

they will make it easier to understand what happens when buyers have monop~ 
sony power. But before considering that situation, let's look at. t~le an~logy 
between competitive buyer conditions and competitive seller condltlOns. FIgure 
10.13(b) shows hoy\' a perfectly competitive seller decides how much to produce 
and sell. Because the seller takes the market price as given, both average 

. -1 f· .. . - t· t T is at the marainal revenue are equal to the pnce. T 1e pro It-maxlmlzmg quan 1 ) 
b . 

intersection of the marginal revenue and margmal cost curves. 
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~IC 

Q* Quantity 

fu (a), the competitive buyer takes market price P* as given. Therefore, marginal expenditure and average expendi­
ture are constant and equal; quantity purchased is found by equating price to marginal value (demand). In (b), the 
competitive seller also takes price as given. Marginal revenue and average revenue are constant and equal; quantity 
sold is fOlmd by equating price to cost. 

Now suppose that you are the ollly buyer of the good. Again you face a mar­
ket supply curve, which tells you how much producers are willing to sell as a 
function of the price you pay. Should the quantity you purchase be at the point 
where yom marginal value cur\·e intersects the market supply curve? No. If you 
want to maximize your net benefit from purchasing the good, you should pur­
chase a smaller quantity, which you will obtain at a lower price. 

To determine how much to buv, set the marainal value from the last unit pur-
~ b 

chased equal to the marginal expenditure on that unit. 14 Note, however, that the 
market supply curve is not the marginal expenditure curve. The market supply 
curve shows how much you must pay per ullit, as a function of the total number 
of units you buy. In other words, the supply curve is the (werllge expellditure 
c:rrve. And because this average expenditure curve is upward sloping, the mar­
gmal expenditure cun-e must lie above it. The decision to buy an extra unit 
raises the price that must be paid for Illl units, not just the extra 0~le.15 

14Mathematically, we can write the net benefit !\iB from the purchase as NB V - E, where V is the 
\'al~e to the buyer of the purchase and E is the expenditure. Net benefit is maximized when 
~NB/..lQ 0 Then 

..lNB/..lQ = ..l F/..lQ - ..lE/..lQ = MV - :VIE 0 

sothatMV = ME 

:'To obtain the marginal expenditure cun·e algebraicalh·, \\Tite the supph" cun·e with price on the 
left-hand side: P = P(Q) Then total expenditure E is price times quantit\~ or E = P(Q)Q, and mar-
gInal expenditure is -

ME = ..lE/..lQ = P(Q) .,. Q(..lP/..lQ) 

~cause the supply curye is upward sloping, ..lP/..lQ is positi\"e, and marginal expenditure is greater 
. _an a\·erage expenditure. 
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MV 

The market supply curve is the monopsonist's aver~ge expe~diture curve 
Average expenditure is rising, so marginal expenditure li~s above It. TIle . 
ist purchases quantity Q~" where marginal expendIture and margmal 
(demand) intersect. The price paid per unit P;" is then found from the 
expendihue (supply) curve. In a competitive market, price and q~antity; Pc and 
are both They are fOlmd at the point where average expendIhlre (supply) 

Figure 10.14 illustrates this principle. The optimal quantity for th~ monopso~· 
ist to buy, Q~/f is found at the intersection of the demand and Ir:argmal expendi­
ture curves. The price that the monopsonist pays is fou~d trom the supply 
curve: It is the price P~, that brings forth the supply Q~,. Fm~lly, note t~at this 
quantity Q~, is less, and the price P;" is lower, than the quantIty and pnce that 
would prevail in a competitive market, Qc and PC' 

Monopsony and Monopoly Compared 
Monopsony is easier to understand if you compare it with monopoly. ~igures 
10.15(a) and 10.15(b) illustrate this comparison. Recall that a monopolIst ~an 
charae a price above marainal cost because it faces a downward-slopmg 
dem~nd, or average revenueocurve, so that marginal revenue is less than a~erag: 
revenue. Equating marainal cost with marginal revenue leads to a quantIty ~ 
that is less than 'what w~uld be produced in a competitive market, and to a pnee 
P* that is higher than the competitive price Pc _ . 

The monopsony situation is exactly analogous. As Figure 10.1::l(b) Illustrate~f 
the monopsonist can purchase a good at a price below its margillal'l'nille beca~elt 

. d't "e Thus tor a faces an upward-slopmg supply, or average expen 1 ure, CUI\. . 
monopsonist, marginal expenditure is greater than average ex~end:ture. 
Equatina marainal value with marainal expendihue leads to a quantIty Q tha' ° ° .0. . k d t ice P* t is less than what would be bought m a competltive mar et, an 0 a pr 
is Im'\'er than the competitive price PC' 
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:VIE 

P' I 
lviC 

Pc l __________ _ Pc 

P' 

AR 

Qc Quantity Quantity 

diagrams show the close analogy between monopoly and monopsony. (a) 111e monopolist produces where 
i.'U"~I'l"""Vrevenue intersects marginal cost. Average revenue exceeds marginal revenue, so that price exceeds marginal 
cost. (b) The monopsonist purchases up to the point where marginal expenditure intersects marginal value. Marginal 

exceeds average expenditure, so that marginal value exceeds price. 

Much more common than pure monopsony are markets with only a few firms 
competing among themselves as buyers, so that each finn has some monopsony 
power. For example, the major US automobile manufacturers compete 'with one 
another as buyers of tires. Because each of them accounts for a large share of the 
tire market, each has some monopsony power in that market. General Motors, 
the largest, might be able to exert considerable monopsony power \,\'hen con­
tracting for supplies of tires (and other automotive parts). 

In a competitive market, price and marginal value are equaL A buyer with 
monopsony power, hm,\,ever, can purchase a good at a price belo'w marginal 
value. The extent to which price is marked down below marginal value depends 
on the elasticity of supply faCing the buyer.16 If supply is \'ery elastic (E5 is large), 

markdown will be small and the buyer 'will have little monopsony power. 
C~nversely, if supply is very inelastic, the markdown will be large and the buyer 
will have considerable monopsony power. Figures 10.16(a) and 10.16(b) illus­
trate these two cases. 

exact relationship (analogous to equation (10.1)) is gi\"en by (MV - P)IP = liEs This equa-
follows because MV ME and :VIE = ':"(PQ)/':"Q = P + Q(':"P!':"Q) 
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Q* 
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S/Q ME 

Q* Quantity 

(b) 

Monopsony power depends on the elasticity of supply. When sup!?ly is elasti~, as in (a), r:1~rginal expenditure 
average expenditure do not differ by much, so price is close to what It would be m a competitive market. The 
is true when supply is inelastic, as in (b). 

Sources of Monopsony Power 
\Vhat determines the degree of monopsony power in a market? Again, we can 
draw analogies with monopoly and monopoly power. We saw that monopoly 
pO'wer depends on three things: the elasticity of market demand, the number of 
sellers in the market, and how those sellers interact. Monopsony power depends 
on three similar things: The elasticity of market supply, the number of buyers in 
the market, and how those buyers interact 

Elasticity A monopsonist benefits because it faces an 
upward-sloping supply curve, so that marginal expenditure exceeds average 
expendihll'e. The less elastic the supply curve, the greater the difference between 
marainal expenditure and averaae expendihlre and the more monopsony power 

b b . 'ts 
the buyer enjoys. If only one buyer is in the market-a pure monopsorust-l 
monopsony power is completely determined by the elasticity of market su~plr' 
If supply is highly elastic, monopsony power is small and there is little gam m 
being the only buyer. 

Most markets have more than one buyer, and the num­
ber of buyers is an important determinant of monopsony power. When the n~' 
bel' of buyers is very larae no sinale buyer can have much influence over prIce. 
Thus each buyer fa~es a~1 'extrem~lv el;stic supply curve, so that the market is 
almost compl~tely competitive. The" potential for Inonopsony power arises when 
the number of buyers is limited. 

Finally, suppose three or four buyers are in the 
market. If those buyers compete aggressively, they will bid up the price close to 
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marginal value of the product, and thus they \'vill have little monopsony 
On the other hand, if those buyers compete less aggressively, or even col­

prices will not be bid ~lP ver~ much, and the buyers' degree of monopsony 
ower might be nearly as hIgh as If there ,,,'ere only one buyer. 

P So as with rnonopoly power, there is no simple way to predict how much 
onopsony power buyers will have in a market. We can count the number of 

~yers, and we can often estimate the el~sticity ~f supply, but that is n~t enough. 
Monopsony power also depends on the mteractlOn among buyers, whIch can be 
more difficult to ascertain. 

The Social Costs of Monopsony Power 

Because monopsony power results in lower prices and lm'\'er quantities pur­
chased, ,ve would expect it to make the buyer better off and sellers worse off. 
But suppose we value the welfare of buyers and sellers equally. How is aggre­
rrate welfare affected by monopsony power? 
l:1 We can find out by comparing the consumer and producer surplus that 
results from a competitive market to the surplus that results when a monopson­
ist is the sole buyer. Figure 10.17 shows the average and marginal expenditure 
curves and marginal value curve for the monopsonist. The monopsonist's net 
benefit is maximized by purchasing a quantity Q/1/ at a price P/1/ such that mar­
ginal value equals marginal expendihlre. In a competitive market, price equals 
marginal value. Thus the competitive price and quantity, Pc and Qo are found 
where the average expenditure and marginal value curves intersect. Now let's 
see how surplus changes if we move from the competitive price and quantity, Pc' 
and QCI to the monopsony price and quantity, P/1/ and Q,w 

S/Q 

The shaded rectangle and triangles show changes in consumer and producer sur­
pl~s when moving from competitive price and quantity, Pc and Qu to monopsonist's 
pnce and quantity, P'1l and Q/1/' Because both price and quantity are lower, there is an 
Increase in buyer (consumer) surplus given by A-B. Producer surplus falls by 

..;! + C, so there is a deadweight loss given by h-iangles Band C. 
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bilateral monopoly Market 
with only one seller and one 
buyer. 

With monopsony, the price is lower and less is sold. Because of the 
price, sellers lose an amount of surplus given by rectangle A. In addition, 
lose the surplus given by triangle C because of the reduced sales. The total 
of producer (seller) surplus is therefore A + C The buyer gains the 
given by rectangle A by buying at a lovver price. Hovve\'er, the buyer buys 
QIII instead of Q" and so loses the surplus given by triangle B. The total gain 
surplus to the buyer is therefore A - B, Altogether, there is a net loss of 
given by B + C This is the deadweight loss from mOllopsony power. Even 
monopsonist's gains were taxed away and redistributed to the producers, 
would be an inefficiency because output ,vould be lower than under 
tion. The deadvveight loss is the social cost of this inefficiency 

Bilateral Monopoly 
What happens when a monopolist meets a monopsonist? It's hard to say. 
call a market with only one seller and only one buyer a bilateral 
you think about such a market, you'll see why it is difficult to predict the 
and quantity. Both the buyer and the seller are in a bargaining 
Unforhmately, no simple rule determines which, if either, will get the better 
of the bargain. One party might have more time and patience, or might be 
to convince the other party that it will walk away if the price is too low or 

high. 
Bilateral monopoly is rare. Markets in which a few producers have 

monopoly power and sell to a few buyers who have some monopsony 
are more common. Although bargaining may still be involved, we can applya 
rough principle here: MOllopsony power and /Ilollopoly powe/' will tend to counteract 
each otiler. In other words, the monopsony power of buyers will reduce the effec" 
tive monopoly power of sellers, and vice versa. This does not mean that 
market will end up looking perfectly competitive; if, for example, monopoly 
power is large and monopsony power small, the residual monopoly power 
would still be significant. But in general, monopsony power will push 
closer to marginal cost, and monopoly power ·will push price closer to marginal 

value. 

Monopoly power, as measured by the price-cost margin (P - MC)IP, 
varies considerablv across manufacturino- industries in the United States. 

J b • 

Some industries have price-cost maro-ins close to zero, while in other industnes b . 

the price-cost margins are as high as 0.4 or 0.5. These variations are due 111 

to differences in the determinants of monopoly power: In some industries 
ket demand is more elastic than in others; some industries ha\'e more 
than others; and in some industries, sellers compete more aggressively than in 
others. But something else can help explain these variations in monopoly 
power-differences in monopsony power among the firms' customers. 

The role of monopsony power was investigated in a statistical Shldy of 
us. manufachlring industriesY The study sought to determine the. e~tent. 
which variations in price-cost margins could be attributed to varIatIOnS In 

ry ••• • • facturi.llg 
L The study \\'as by Ste\'en H Lustgarten, "The Impact at Buyer ConcentratlOn 1I1 lvlanu 
Industries," RCI'icLl' of Ecollolllics alld Statistics 37 (May 1973): 125-32 
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monopsony power by buyers in each indush-y. Although the degree of buyers' 
monopsony power could not be measured directly, data were available for vari-
ables that help determine monopsony powel~ such as buyer concentration (the 
fraction of total sales going to the three or four largest firms) and the averao-e 
annual size of buyers' orders. b 

The study found that buyers' monopsony power had an important effect 
on the price-cost margin:, of sellers ~nd could significantly reduce any monop­
oly power that sell~rs mIght othen'\'lse ha\'e. Take, for example, the concentra­
tion of buyers, an In.'-portant determinant of monopsony power. In indush'ies 
where onlf four or fIve buyers account for all or nearly all sales, the price-cost 
margins ot sellers would on average be as much as 10 percentage points lower 
than in comparable industries with hundreds of buyers accounting for sales. 

A good example of monopsony power in manufacturing is the market for 
automobile p.arts and .components, such as brakes and radiators, Each major 
car producer m the UnIted States typically buys an individual part from at least 
three, and often as many as a dozen, suppliers. In addition, for a standardized 
product, such as brakes, each automobile company usually produces part of its 
needs itself, so that it is not totally reliant on outside finns. TI1is puts companies 
like G~neral ~otors and Ford ~ an excellent bargaining position with respect 
to theIr supplIers. Each supplIer must compete for sales ao-ainst five or ten 
other suppliers, but each can sell to only a few buyers. For a ~pecialized part, a 
s~gle auto cO~1pany may be the ollly buyer. As a result, the automobile compa­
rues have conSIderable monopsony power. 

This monopsony power becomes evident from the conditions tInder which 
suppliers must operate. To obtain a sales contract, a supplier must have a track 
record of reliability, in terms of both product quality and ability to meet tio-ht 
delivery schedules. Suppliers are also often required to respond to change~ in 
volume, as auto sales and production levels fluchlate. Finally, pricino- neo-otia­
tions are notoriously difficult; a potential supplier will sometimes l~se ~ con­
tract beca:l~e its bid is a perm!, per item higher than those of its competitors. 
Not surpnsmgly, producers ot parts and components usuallv have little or no 
monopoly power. -

seen that market power-whether wielded by sellers or buyers-harms 
purchasers who could have bought at competitive prices. In addition, 

power red:lCes output, which leads to a deadweight loss. Excessive ma1'­
power also raIses problems of equity and fairness: 1£ a finn has sio-nificant 

yyower, it will profit at the expense of consumers. In theory~ a firm's 
s prohts ~ou~d b~ ta~ed away and re.dish"ib.uted to the buyers of its products, 
~Ch ~ .Ie~Istnb:lt~on IS ,often ImpracticaL It IS difficult to detennine what por­

a fum s profIt IS ath'lbutable to monopoly power, and it is even more diffi­
to locate all the buyers and reimburse them in proportion to their purchases. 

How the· . t 1" k , 11, can SOCle y Imlt mar et power and prevent it from being used 
r' . vely? ,For. a nahlral monopoly, such as an electric utility company, 

p ICe legulation IS the answer. But more generally, the answer is to prevent 



360 Part:3 Market Structure and Competitive Strategy 

antitrust laws Rules and 
regulations prohibiting actions 
that restrain, or are likely to 
restrain, competition 

parallel conduct Form of 
implicit collusion in which 
one firm consistently follows 
actions of another, 

firms from acquiring excessiv'e market power in the first place, and to limit 
use of that power if it is acquired. In the United States, this is done via 
antitrust laws: a set of rules and regulations designed to promote a competiti\7 
economy by prohibiting actions that restrain, or are likely to restrain, compeli~ 
tion, and by restricting the forms of market structure that are allowable, 

Monopoly power can arise in a number of ways, each of which is covered 
the antitrust la\vs. Section 1 of the Sherman Act (vvhich was passed in 1890) pro­
hibits contracts, combinations, or conspiracies in restraint ot trade. One obvious 
example of an illegal combination is an explicit agreement among producers to 
restrict their outputs and/ or "fix" price above the competiti\'e le\'eL There have 
been numerous instances of such illegal combinations. For example: 

II In 1983, six companies and six executiyes were indicted for conspiring to fix 
the price of copper tubing over a six-year period. 

II In 1996, Archer Daniels Midland Company (ADM) and two other major pro­
ducers of lysine (an animal feed additive) pleaded guilty to criminal charges 
of price fixing, In 1999, three ADM executi\'es were sentenced to prison terms 
ranging from two to three years for their roles in the price-fixing scheme.IS 

II In 1999, four of the world's largest drug and chemical companies-Roche 
AG. of Switzerland, BASF AG, of Germany, Rhone-Poulenc of France, and 
Takeda Chemical Industries of Japan-were charged by the US. Department 
of Justice 'with taking part in a global conspiracy to fix the prices of vitamins 
sold in the United States. The companies pleaded guilty to price fixing and 
agreed to pay fines totaling more than $1 billion,19 

Firm A and Firm B need not meet or talk on the telephone to violate Section 1 
of the Sherman Act; illlplicit collusion in the form of parallel conduct can also be 
construed as violating the law. For example, if Firm B consistently follows FimJ 
A's pricing (parallel pricing), and if the firm's conduct is contrary to what one 
would expect companies to do in the absence of collusion (such as raising prices 
in the face of decreased demand and o\'er-supply), an implicit understanding 
mav be inferred .. 20 

Section 2 of the Sherman Act makes it illegal to monopolize or to attempt to 
monopolize a market and prohibits conspiracies that result in monopolization. 
The Clayton Act (191-±) did much to pinpoint the kinds of practices that are 
likely to be anticompetitive. For example, the Clayton Act makes it unlawful for 
a firm with a large market share to require the buyer or lessor of a good not to 

1S In 1993, AD0.! and three other firms were charged I\'ith fixing carbon dioxide prices In the lysine 
case, proof of the conspirac}' came in part from tapes of meetings at which prices I\'ere set and mar­
ket shares divided up At one meeting with executh'es from Ajinimoto Company of Japan, another 
lysine producer, James Randall, then the president of ADM, said, "We ha\'e a saying at this company, 
Our competitors are our friends and our customers are our enemies." See "Video Tapes Take Star 
Role at Archer Daniels Tria!," NelL' York TiJiles, August -±, 1998; "Three Sentenced in ,-\rcher Daniels 
Midland Case," Neil' )'ork Tillle5, July 10, 1999 
1" "Tearing Do\\'n The Facades of 'Vitamins Inc. '," New Y('rk Tillie:;, October 10, 1999 

211The Sherman Act applies to all firms that do business in the United States (to the e"tent that a con' 
spiracy to restrain trade could affect U S. markets) Ho\\'e\'er, foreign go\'ernments (or firms operat­
ing under their go\,ernment's control) are not subject to the act, so OPEC need not fear the wrath , 
the Justice Department. Also, firms call collude \\'ith respect to exports. The vVebb-Pomerene ACl 

(1918) allm\'s price fixing and related collusion with respect to export markets, II:; It,;);;: as 
lIIarkets are IIIltltjL'cled b(1 sllcil COllU5ioll. Firms operating in this manner must form a "Webb-Pomerene 
Association" and register it with the gm'enunent 
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buY from a competitor. It also makes it illegal to engage in predatory pricing­
rlcing designed to drive current competitors out of business and to discourage 
~ew entrants (so that the predatory firm can enjoy higher prices in the future). 

Monopoly power can also be achieved by a merger of firms into a larger and 
jllore dominant, firm, or by one firm acquiring or taking control of another firm 
bv purchasing ItS stock The Clayton Act prohibits mergers and acquisitions if 
they "substantially lessen competition" or "tend to create a monopoly" 

The antitrust laws also limit possible anticompetitive conduct by finns in 
other ways. For example, the Clayton Act, as amended by the Robinson-Patman 
Act (1936), makes it illegal to discriminate by charging buyers of essentially the 
same product different prices if those price differences are likely to injure com­
petition. Even then, firms are not lia~l: if they can s~ow tl:at the price differ­
ences were necessary to meet competitIOn. (As we WIll see m the next chapter~ 
price discrimination is a common practice. It becomes the target of antitrust 
action when buyers suffer economic damages and competition is reduced.) 

Another important component of the antitrust lavvs is the Federal Trade 
Commission Act (1914, amended in 1938, 1973, 1975), which created the Federal 
Trade Commission (FTC). This act supplements the Sherman and Clayton acts 
by fostering competition through a whole set of prohibitions against unfair and 
a~ticompetitive practices, such as deceptive advertising and labeling, agree­
ments with retailers to exclude competing brands, and so on. Because these pro­
hlbitions are interpreted and enforced in administrative proceedings before the 
FTC, the act provides broad powers that reach further than other antitrust laws. 

The antitrust laws are actually pluased vaguely in terms of what is and what 
is not allowed. They are intended to provide a general statutory framework to 
give the Justice Department, the FTC, and the courts wide discretion in inter­
preting and applying them. This is important because it is difficult to know in 
advance what might be an impediment to competition, Such ambiguity creates 
a need for common la\'\' (Le" the practice whereby courts interpret statutes) 
and supplemental provisions and rulings (e.g., by the FTC or the Justice 
DepartInent). 

Enforcement of the Antitrust laws 
The antitrust laws are enforced in three ways. 

1. Through the Alltitrust Division of the Departlllellt L?f fustice. As an ann of the exec­
utive branch, its enforcement policies closely reflect the view of the administI'a­
tion in power. As the result of an external complaint or an internal study, the 
deparhnent can institute a criminal proceeding, bring a civil suit, or both. The 
result of a criminal action can be fines for the corporation and fines or jail sen­
tences for individuals, For example, individuals who conspire to fix prices or 
rig bids can be charged with a felollY and, if found guilty, may be sentenced to 
jail-something to remember if you are planning to parlay your knowledge of 
microeconomics into a successful business career! Losing a civil action forces a 
corporation to cease its anticompetitive practices and often to pay damages. 

2. Through the adlllillistrative procedures of the Fedew/ Twde COIl1/1lission. Again, 
action can result from an external complaint or from the FTC's own initia­
tive. Should the FTC decide that action is required, it can either request a 
voluntary lmderstanding to comply with the law or seek a formal commis­
sion order requiring compliance. 

predatory pricing Practice of 
pricing to drive current com­
petitors out of business and to 
discourage new entrants in a 
market so that a firm can 
enjoy higher future profits. 
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3. Through private proceedillgs. Individuals or companies can sue for treble 
fold) damages inHicted on their businesses or property, The possibility of ha".; 
ing to pay treble damages can be a strong deterrent to 'would-be Violators 
Individuals or companies can also ask the courts for injunctions to forc~ 
wrongdoers to cease anticompetiti\'e actions. 

US antitrust laws are more stringent and far-reaching than those of most 
other countries. In fact, some people ha\'e argued that they ha\'e prevented 
American industry from competing effecti\-ely in international markets. The 
la,'\'s certainly constrain American business and may at times ha\-e put Americari 
firms at a disadvantage in world markets. But this must be 'weighed against their 
benefits: Antitrust laws han~ been crucial for maintaining competition, and Com. 
petition is essential for economic efficiency, irmo\'ation, and growth. 

I n 1981 and early 1982, American Airlines and Braniff Airways were compet­
ing fiercely with each other for passengers, A fare vvar broke out as the firms 

undercut each other's prices to capture market share. On February 21, 1982, 
Robert Crandall, president and CEO of American, made a phone call to 
Howard Puh1am, president and chief executive of Braniff. To Crandall's later 
surprise, the call had been taped. It went like this:21 

Crmldall: I think it's dumb as hell for Ou'ist's sake, all right, to sit here and 
pound the @!#S%&! out of each other and neither one of us making a 
@!#S%&! dime. 

Plltllam: Well ... 
Cmlldall: I mean, you know, @!#S%&!, what the hell is the point of it? 

Putllam: But if vou're aoina to overlav every route of American's on top of 
• tJ tJ .-

every route that Braniff has-I just can't sit here and allow you to bury us 
without giving our best effort 
Crmldall: Oh sure, but Eastern and Delta do the same thing in Atlanta and 
have for years. 
Putllam: Do you have a suggestion for me? 
Clmldall. Yes, I have a suggestion for YOlL Raise your @!#$%&! fares 20 per­
cent I'll raise mine the next morning. 

Putllam: Robert, we ... 
Cmlldall: You'll make more money and I will, too. 

Putllam: We can't talk about pricing! 
Crmldall: Oh @!#$%&!, Ho'ward. We can talk about any @!#S%&! thing we 
want to talk about. 

Crandall was vvrong. Corporate executives cannot talk about anything they 
want. Talking about prices and agreeing to fix them is a clear \'iolation of 
Section 1 of the Sherman Act Putnam must ha\'e kno'wn this because he 
promptly rejected Crandall's suggestion. After learning about the call, t~e 
Justice Deparhrlent filed a suit accusing Crandall of violating the antitrust laws 
by proposing to fix prices. 

21 According to the Nnl' York TilllfS, February 2e1, 1983 
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However, proposing to fix prices is not enough to violate Section 1 of the 
Shennan Act: For the lmv to be violated, the two parties must agree to collude. 
Therefore, because Puh1am had rejected Crandall's proposal, Section 1 was not 
violated. The court later ruled, however, that a proposal to fix prices could be 
an attempt to monopolize part of the airline industry and, if so, would violate 
Section 2 of the Sherman Act. American Airlines promised the Justice 
Department never again to engage in such acti\'ity. 

Over the past decade, Microsoft Corporation has grown to become the 
largest computer sofhvare company in the world. Its Windows operating 

System has over 90 percent of the worldwide market for personal computer 
o'perating systems. Microsoft also dominates the office productivity market: Its 
Office Suite, which includes Word (word processing), Excel (spreadsheets), and 
Powerpoint (presentations) held over a 90 percent worldwide market share 
in 1999. 

Microsoft's incredible success has been due in good part to the creative tech­
nological and marketing decisions of the company and its CEO, Bill Gates. Is 
there anything wrong as a matter of either economics or law with being so suc­
cessful and dominant? It all depends. Under the antitrust la'ws, efforts by firms 
to restrain trade or to engage in activities that inappropriately m~intain 
monopolies are illegaL Did Microsoft engage in anticompetitive, illegal 
practices? 

The U.s. Government says yes; Microsoft disagrees. In October 1998, the 
Antitrust Division of the U.s. Department of Justice (DO}) put Microsoft's 
behavior to the test: It filed suit, raising a broad set of issues that created the 
most significant antitrust law suit of the past two decades. The ensuing trial 
ended in June 1999, but in the absence of any settlement between the aovern-• tJ 

ment and Microsoft, the final chapter of the story is unlikely to be written for 
years to come. Here is a brief road map of some of the DOl's major claims and 
Microsoft's response. 

III DOJ claim: Microsoft has a great deal of market power in the market for PC 
operating systems-enough to meet the legal definition of monopoly power. 

III MS response: Microsoft does not meet the legal test for monopoly power 
because it faces significant threats from potential competitors that offer or 
will offer platforms to compete with Windows. 

II DOJ claim: Microsoft \-iewed Netscape's Internet browser (Netscape 
Navigator) as a threat to its monopoly over the PC operating system market. 
The threat exists because Netscape's browser includes Sun's Java sofh,\rare, 
which can run programs that have been 'written for allY operating system, 
including those that compete with Windows, such as Apple, Unix, and 
Linux. In violation of Section 1 of the Sherman Act, Microsoft entered into 
exclusionary agreements with computer manufacturers, Internet service 
providers, and Internet content providers with the objecti\'e of raising the 
cost to Netscape of making its browser available to consumers. This action 
impaired Netscape's ability to compete fairly with Microsoft's Internet 
Explorer for the browser business. 
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MS response: The contracts were not unduly restrictiYe" In any 
Microsoft unilaterally agreed to stop most of them" 

DOJ claim: In violation of Section 2 of the Shennan Act, Microsoft 
in practices designed to maintain its monopoly in the market for 
PC operating systems. Most importantly, it tied its browser to the 
98 operating system, even though doing so was technically 
and provides little or no benefit to consumers, This action is 
because it makes it difficult or impossible for Netscape and other firms 
successfully offer competing products. 

II MS response: There are benefits to incorporating the brm'\'ser 
into the operating system. Not being allowed to integrate new 
into an operating system will discourage innovation. Offering 
choice between separate or integrated browsers would cause confusion 
the marketplace. 

II DOJ claim: In violation of Section 2 of the Sherman Act, 
attempted to divide the browser business with Netscape and engaged 
similar conduct with both Apple Computer and Intel. 

II MS response: Microsoft's meetings with Netscape, Apple, and Intel 
for valid business reasons. Indeed, it is useful for consumers and 
to agree on common standards and protocols in developing comJ)uter 
software, 

TIlese are only a few of the highlights of an eight-month trial that was 
fought on a range of economic topics covering a wide array of antitrust 
To learn more about the case, look at the Web sites of the two 

and c 111icl'(lSOrC,,(orn. 

1. Market power is the ability of sellers or buyers to 
affect the price of a good, 

4. Monopsony power is determined in part by the num, 
ber of buyers in the market. If there is only one 
buyer-a pure monopsony-monopsony power 
depends on the elasticity of market supply. The less 
elastic the supply, the more monopsony power the 
buver will have. When there are several buyers, 
m;nopsony power also depends on how aggressively 
they compete for supplies. 

2. Market power comes in two forms, When sellers 
charge a price that is above marginal cost, we say that 
they have monopoly power, which we measure by the 
extent to which price exceeds marginal cost. When 
buyers can obtain a price below their marginal value 
of the good, we say they have monopsony power, 
which we measure by the extent to which marginal 
value exceeds price, 

3. Monopoly power is determined in part by the num­
ber of firms competing in the market. If there is only 
one firm-a pure monopoly-monopoly power 
depends entirely on the elasticity of market demand, 
The less elastic the demand, the more monopoly 
power the firm will have,. When there are several 
firms, monopoly power also depends on how the 
firms interact. The more they compete, 

5. Market pmver can impose costs on society. Because 
monopoly and monopsony power both cause pr~ 
duction to fall below the competitive level, there IS 

a deadweight loss of consumer and producer sur­
plus, There can be additional social costs from rent 
seeking, 

6. Sometimes, scale economies make pure monopoly 
desirable, But the government will still want to regu­
late price to maximize social welfare. 

7. More generally, we rely on the antitrust laws to pre-
vent firms from excessive market 

---------------------------------------------------------------~~ 

A nlOnopolist is producing at a point at which mar­
cinal cost exceeds marginal revenue, How should it 
~djust its output to increase profit? 

2. We write the percentage markup of price over mar­
LTinal cost as (P MC)/P. For a profit-maximizing 
~lOnopolist, how does this markup depend on the 
elasticity of demand? Why can this markup be 
viewed as a measure of monopoly power? 
Why is there no market supply cun'e under condi­
tiOl;S of monopoly? 
Why might a firm ha\"e monopoly pO\\'er e\"en if it is 
not the only producer in the market? 
What are some of the sources of monopoly power? 
Give an example of each, 
What factors determine the amount of monopoly 
power an indh"idual firm is likely to have? Explain 
each one briefly, 
Why is there a social cost to monopoly power? If 
the gains to producers from monopoly power 
could be redistributed to consumers, would the social 
cost of monopoly power be eliminated? Explain 
briefly, 

Will an increase in the demand for a monopolist's 
product always result in a higher price? Explain, Will 
an increase in the supply facing a monopsonist buyer 
always result in a lower price? Explain. 

2. Caterpillar Tractor, one of the largest producers of 
farm machinerv in the world, has hired yOU to ad\'ise 
them on pricil~g policy One of the thi;1gs the com­
pany would like to know is how much a 5-percent 
increase in price is likely to reduce sales. What would 
you need to know to help the company with this 
problem? Explain why these facts are important. 

3. A monopolist firm faces a demand with constant elas­
ticity of - 2,0 .. It has a constant marginal cost of $20 
per unit and sets a price to maximize profit If mar­
ginal cost should increase by 25 percent, would the 
price charged also rise by 25 percent? 

4. A firm faces the following average re\"enue (demand) 
curve: 

P = 100 - O,OlQ 

where Q is weekly production and P is price, mea­
sured in cents per unit. The firm's cost function is 
given by C = 50Q + 30,000 .. Assume that the firm 
maximizes profits. 
a. What is the level of production, price, and total 

profit per week? 
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8. Why will a monopolist's output increase if the gO\'­
ernment forces it to lower its price? If the government 
wants to set a price ceiling that maximizes the 
monopolist's output, what price should it set? 

9. Ho\\' should a monopolist decide how much of a 
product to buy? Will it buy more or less than a com­
petiti\'e buyer? Explain brietly 

10. What is meant by the term "monopsony power"? 
Why might a firm ha\'e monopsony power e\'en if it is 
not the only buyer in the market? 

11. What are some sources of monopsony power) vVhat 
determines the am01,mt of monopsony power an indi­
\"idual firm is likely to haw? 

12. Why is there a social cost to monopsony power? If 
the gains to buyers from monopsony power could 
be redistributed to sellers, would the social cost of 
monopsony power be eliminated? Explain brietly, 

13. How do the antitrust laws limit market power in the 
United States? Gh"e examples of major pro\'isions of 
the laws, 

14. Explain briefly how the u.s. antitrust laws are actu­
allvenforced, 

b. If the government decides to levy a tax of 10 cents 
per unit on this product, what will be the new level 
of production, price, and profit? 

5. The following table shows the demand CLUTe facing a 
monopolist who produces at a constant marginal cost 
of $10: 

PRICE aUANTlTY 

27 0 

24 2 

21 4 

18 6 

15 8 

12 10 

9 12 

6 14 

3 16 

0 18 

a. Calculate the firm's marginal revenue curve, 


