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n Chapter 2, we 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
hapter Outline how it can be applied to a wide variety of economic
problems—problems that might concern a consumer faced
with 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 welfare 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 demonstrate the efficiency 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 study deal with
the etfects 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.
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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.
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We saw at the end of Chapter 2 that a government-imposed price ceiling caygee
the quantity of a good demanded to rise (at the lower price, CONSUIMers want to
buy more) and the quantity supplied to fall (producers are not willing to Supply
as much at the lower price). The result is a shortage—i.e., excess demand. g
course, those consumers who can still buy the good will be better off becayse
they will now pay less. (Presumably, this was the objective of the Policy in the
first place.) But if we also take into account those who cannot obtain the goog
how much better off are consumers as a whole? Might they be worse off? Andj
we lump consumers and producers together, will their fotal welfare be greater g
lower, and by how much? To answer questions such as these, we need a way g
measure the gains and losses from government interventions and the changes in
market price and quantity that such interventions cause. -

Our method is to calculate the changes in consumer and producer surplus tha
result from an intervention. In Chapter 4, we saw that consumer strplus measures
the aggregate net benefit that consumers obtain from a competitive market. In
Chapter 8, we saw how producer surplus measures the aggregate net benefit
producers. Here we will see how consumer and producer surplus can be applie
in practice.
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Qo ™. Quantity
Consumer A Consumer B Consumer C

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 52, 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. Together, consumer and producer surplus measure the
welfare benefit of a competitive market.

Review of Consumer and Producer Surplus

In an unregulated, competitive market, consumers and producers buy and sell
at the prevailing market price. But remember, for some consumers the value of
the good exceeds this market price; they would pay more for the good‘lf they had
to. Consumer surplus is the total benefit or value that consumers receive beyon
what they pay for the good.

For example, suppose the market price is §5 per unit, as in Figure 9.1. Some
consumers probably value this good very highly and would pay much more
than $5 for it. Consumer A, for example, would pay up to $10 fpr the good.
However, because the market price is only 55, he enjoys a net benefit of $5—the
$10 value he places on the good, less the %5 he must pay to obtain it. gi)nsumerﬁ ‘
values the good somewhat less highly. She would be willing to pay $7, and thus
enjoys a $2 net benefit. Finally, Consumer C values the good at exactly the mar-
ket price, $5. He is indifferent between buying or not buying the good, and if the
market price were one cent higher, he would forgo the purchase. Consumer
therefore, obtains no net benefit.'

For consumers in the aggregate, consumer surplus is the area between the
demand curve and the market price (i.e., the yellow-shaded area in Figure 9.1
Because consiier surplus measures the total net benefit to consuiners, we can med-
sure the gain or loss to consumers from a government intervention by measut
ing the resulting change in consumer surplus.

Producer surplus 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 even 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
turve up to the market price; this is the benefit that lower-cost producers eijoy by
selling at the market price. In Figure 9.1 it is the green triangle. 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
fesulting change in producer surplus.

Application of Consumer and Producer Surplus

A .
With consumer and producer surplus, we can evaluate the welfare effects of a
lgOVEmment intervention in the market. We can determine who gains and who

0ses from the intervention, and by how much. To see how this is done, let’s
feturn to the example of price controls that we first encountered toward the end

U ) @i
U Of course, some consumers value the good at less than 55 These consumers make up the part ’
the demand curve to the right of the equilibrium quantity Qg and will not purchase the good.
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For a review of producer sur-
plus, see §8.5, where it is
defined as the sum over all
units produced of the differ-
ence between 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 |

Quantity

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

of Chapter 2. The government makes it illegal for producers to charge more th
a ceiling price set below the market-clearing level. Recall that by decreasing pr
duction and increasing the quantity demanded, such a price ceiling creates.
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 resulto
the policy, and others are better off. The ones who are worse off are those
who have been rationed out of the market because of the reduction in pro-
duction and sales from Q, to Q,. Other consumers, however, can still pur
chase the good (perhaps because they are in the right place at the right tim
or are willing to wait in line). These consumers are better off because the!
can buy the good at a lower price (P, rather than Py).

How much better off or worse off is each group? The consumers who c2
still buy the good enjoy an increase in consumer surplus, which is giverlf)
the blue-shaded rectangle A. This rectangle measures the reduction of pr

in each unit times the number of units consumers are able to buy at th

lower price. On the other hand, those consumers who can no longer buy
good lose surplus; their loss is given by the green-shaded triangle B This f
angle measures the value to consumers, net of what they would have had

pay, that is lost because of the reduction in output from Q, to Q;.” The net
change in consumer surplus is therefore A — B. In Figure 9.2, because rec-
pangle A is larger than triangle B, we know that the net change in consumer
surplus is positive.

7. 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 will leave the market. Both
groups will lose producer surplus. Those producers who remain in the mar-
ket and produce quantity Q, 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.
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demand is sufficiently inelastic, triangle B can be larger than rectangle A. In this

case, cor i
, consumers suffer a net loss from price controls.

Wea i
re assuming here that those consumers who are able to buy the good are the ones that value it

most highly. If th
st hlghl}u If this were not the case, the amount of lost consumer surplus would be larger than tri-

gle B,
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deadweight loss Net loss of
total (consumer plus pro-
ducer) surplus.

Producers, Consumers, and Competitive Markets

3. Deadweight Loss: Is the loss to producers from price controls Offse? by the
gain to consumers? No. As Figure 9.2 show.s, price controls result in 5 ne
loss of total surplus, which we call a deadwe1ght loss. Recall that .the chan -
in consumer surplus is A — Band the change in producer surplusis — 4 —¢
The total change in surplus is therefore (A — B) + (—A — .C) = -B-CW
thus have a deadweight loss, which is given by the two tr1angle§ Band Ciy
Figure 9.2. This deadweight loss is an inefﬁcigncy caused by price controls.
the loss in producer surplus exceeds the gain in consumer surplus.

If politicians value consumer surplus more than prodgcer Su}‘plus, this deagd.
weight loss from price controls may not carry much political V\"e1ght. However it
the demand curve is very inelastic, price controls .can result in a et loss of con
sumer surplus, as Figure 9.3 shows. In that figure, triangle B, wl.nch 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 ablg to buy the g‘oold‘ Here, con-
sumers value the good highly, so those who are rationed out suffer a large loss.

The demand for gasoline is very inelastic in the short‘ run (but much moge
elastic in the long run). During the summer of. 1979, g.asohn.e Shortaggs resul?ed
from oil price controls that prevented domestic gaslo‘hne. prices from increasing
to rising world levels. Consurners spert hours wa1.t1ng 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. ~

n example 2.9 in Chapter 2, we saw that during the 1970s, price Contrgls cre-
Eated large shortages of natural gas. Today, producer§ of natural gas, 911, @d
other fuels are concernied that the government might reimpose controls if prices.
rise sharply. Therefore it is important to be able to evaluate the welfarg effects
of price controls. How much did consumers gain from naturaI. gas price con
trols? How much did producers lose? What was t.he deadx«*elght loss to ﬂ}e
country? We can answer these questions by calculating the resulting changesin

er and producer surplus. _
COI;SS:SI';g our z};alysis on thz aumbers for 1975, let’s calculate the annual gains
and losses that resulted from controls. Refer to Example 2.9, \‘rvhere we showed
that the supply and demand curves can be approximated as follows:

Supply: Q° = 14 + 2P; + 0.25Pg

Demand: QP = —5P¢ + 3.75P0

where O and Q are the quantities supplied and demanded, each measured

trillion cubic feet (Tcf), Pg is the price of natural gas in dollars per thousand

cubic feet (3/mcf), and Pp is the price of oil in dollars per barrel (5/b). AS1 Ytiz
can verify by setting Q° equal to QP and using a price of oil of $8 per barrel,

. : ¢ et
equilibrium free market price and quantity are $2 per mcf and 20 Tcf, respe

. y ) oo was §
tively. Under the regulations, however, the maximum allowable pric
per mcf. | ‘ »
Ficure 9.4 shows these supply and demand curves and compares th -
(=4 : X J ) ¢
market and regulated prices. Rectangle A and triangles B and C meastt th
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Pg
($/mcl)

2.40

(P) 2.00

(Prax)1.00

A plus triangle C.

Quantity (Tcf)

The market-clearing price of natural gas is $2 per mcf, and the maximum allowable price is $1. A shortage of
75 — 18 = 7 Tcf results. The gain to consumers is rectangle A minus triangle B, and the loss to producers is rectangle

changes in consumer and producer surplus resulting from price controls. By

. calculating the areas of the rectangle and triangles, we can determine the gains

and losses from controls.

To do the calculations, first note that 1 Tcf is equal to 1 billion mcf. (We must
put the quantities and prices in common units.) Also, by substituting the quan-
fity 18 Tcf into the equation for the demand curve, we can determine that the
vertical line at 18 Tcf intersects the demand curve at a price of $2.40 per mct.
Then we can calculate the areas as follows:

= (18 billion mcf) X ($1/mcf) = $18 billion

(1/2) x (2 billion mcf) X ($0.40/mef) = S0.4 billion

A
B
C

(1/2) x (2 billion micf) X ($1/mcf) = $1 billion

(The area of a triangle is one-half the product of its altitude and its base.)
The 1975 change in consumer surplus resulting from price controls was

therefore A — B = 18 — 0.4 = 517.6 billion. The change in producer surplus

was ~A4 - C = —18 — 1 = —519 billion. And finally, the deadweight loss for
the year was —B — C = —04 — 1 = — $1.4 billion. Remember that this amount
of $1.4 billion per year is in 1975 dollars. In vear 2000 dollars, the deadweight
loss is more than $4 billion per year—a significant loss to society.
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Price

economic efficiency Maxi- To evaluate a market outcome, we often ask whether it achieves economic ef,

mization of aggregate con- ciency—the maximization of aggregate consumer and producer surplus. Wejust

sumer and producer surplus. saw how price controls create a deadweight loss. The policy therefore impo
an efficiency cost on the economy: Taken together, producer and consumer sy
plus are reduced by the amount of the deadweight loss. (Qf course, tln; does p
mean that such a policy is bad; it may achieve other objectives that policymake
and the public deem important.)

market failure Situation in not always, the case. In some situations, a market failure occurs: Because prig
which an unregulated compet-  fajil to provide the proper signals to consumers and producers, the unregulated
g;‘::l L“S‘ar;(leitcéss Ifl;flf?gl;?;\ .4 competitive market is inefficient—i.e., does not maximize aggregate consum
1Se pr. 71 . : : L .
1 y . o are tv X nces in which market
proper signals to consumers and producer surplus. There are two important insta fa

and producers. ure can occur:

en price is regulated to be no lower than P, only Qs will be demanded. If Qs is
roduced, the deadweight loss is given by triangles B and C. At price P,, producers
ould like to produce more than Qs. If they do, the deadweight loss will be even
1. Externalities: Sometimes the actions of either consumers or producers resul Ger

in either costs or benefits that do not show up as part of the market pri
externality Action taken by Such costs or benefits are called externalities because they are ”exterr}a ”g
either a producer or a con- the market. One example is the cost to society of environmgntal pollution by
iﬁgﬁ; ‘gi“cc(j;:gﬁgisogl;‘:risp;; a producer of industrial chemicals. Without government intervention, such
accounted for by the market a producer will have no incentive to consider the social cost of this polluho‘
price. ) We examine externalities and the proper government response to themin

Chapter 18.

2. Lack of Information: Market failure can also occur when consumers lack
information about the quality or nature of a product an@ s0 cannot make
utility-maximizing purchasing decisions. Government mter\’_e.nhon (e:g.,_
requiring “truth in labeling”) may then be desirable. The role of information
is discussed in detail in Chapter 17.

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 B and 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 P,, might increase their capacity
and output levels, which would result in unsold 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 O, or close to it. (This is what happens in U.S.
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 detail in the next few sections. Besides showing how supply-demand
analysis can be used to understand and assess these policies, we will see how
deviations from the competitive market equilibrium lead to efficiency costs.

In the absence of externalities or a lack of information, an unregulated com-
petitive market does lead to the economically efficient output lev’elu To see tt}iu
let’s consider what happens if price is constrained to be something other that
the equilibrium market-clearing price. ;

Wg have already examined gile) effects of a price ceiling (a p.rice.held below the
market-clearing price). As you can see in Figure 9.2, production ta}ls (from Qa
Q,), and there is a corresponding loss of total surplus (the deadwmght-loss tﬂf
gles B and C). Too little is produced, and consumers and producers in the agg
gate are worse off.

Now suppose instead that the government required the price to be above the S?}?Lﬂd peop}e have the right to sell parts of their bodies? Congress believes
market-clearing price—say, P, instead of Py. As Figure 9.5 shows, although sz' hic ﬁ! arllsniel: is no. In 1984, it passed the National Qrgan Transplantation Act,
ducers would like to produce more at this higher price ((2 instead of Qp), @ do ich prohibits the sale of organs for transplantation. Organs may only be
sumers will now buy less (Q, instead of Q). If we assume that p1~oduc§rsgm’ IX‘lted o . _
duce only what can be sold, the market output level will be Qs, and again, lg et t};o.ugh the law prohibits their sale, it do.es. not make organs valL.lf?less.
is a net loss of total surplus. In Figure 9.5, rectangle A now represents a transe . ead, 1t prevents those who supply organs (living persons or the families of

. . - ianeles the de - i ; - i
from consumers to producers (who now receive a higher price), but triangl ceased) 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 informatior
about the equilibrium price
and quantity and the price
elasticities of demand and
supplv.
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organs. Each year, about 8000 kidneys, 20,000 corneas, and 1200 hearts .
transplanted in the United States, but there is considerable excess demand
these organs, and many potential recipients must do without them. g4,
potential recipients die as a result.

To understand the effects of this law, let’s consider the supply and deman,
for kidneys. First the supply curve. Even at a price of zero (the effective pri
under the law), donors supply about 8000 kidneys per year. But many o,
people who need kidney transplants cannot obtain them because of 3
of donors. It has been estimated that 4000 more kidneys would be supplied
the price were $20,000. We can fit a linear supply curve to this data—je
supply curve of the form Q = o + bP. When P = 0, Q = 8000, so a = 80g
P = 20,000, Q = 12,000, so b = (12,000 — 8000)/20,000 = 0.2. Thus the sup
curveis

20,000 f-—==—— === —mmmme———mme oo

Supply: ~ Q° = 8000 + 02P

Note that at a price of $20,000, the elasticity of supply is 0.33. 10,000 4

It is expected that at a price of $20,000, the number of kidneys deman
would be 12,000 per year. Like supply, demand is relatively price inelasti
reasonable estimate for the elasticity of demand at the $20,000 price is ~0,

This implies the following linear demand curve:

Demand: QP = 16,000 — 0.2P

he market-clearing price is $20,000; at this price, about 12,000 kidneys per year
vould be supplied. The act effectively makes the price zero. About 8000 kidneys per
rear are still donated; this constrained supply is shown as 5'. The loss to suppliers is
given by rectangle A and triangle C. If consumers received kidneys at no cost, their
ain 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
540,000 price that clears the market when supply is constrained. Rectangles A and D
measure the total value of kidneys when supply is constrained.

These supply and demand curves are plotted in Figure 9.6, which shows th
market-clearing price and quantity of $20,000 and 12,000, respectively.
Because the sale of kidneys is prohibited, supply is limited to 8000 {th
number of kidneys that people donate). This constrained supply is shown:
the vertical line S'. How does this affect the welfare of kidney suppliers an
recipients? ‘
First consider suppliers. Those who provide kidneys fail to veceive th

$20,000 that each kidney is worth—a loss of surplus represented by rectangle 4
and equal to (8000)(520,000) = $160 million. Moreover, some people who would
supply kidneys if they were paid do not. These people lose an amount of s
plus represented by triangle C, which is equal to (1/ 2)(4000)($20,000) = $40 mil
lion. Therefore the total loss to suppliers is $200 million. '

What about recipients? Presumably the law intended to treat the kldne'y a
gift to the recipient. In this case, those recipients who obtain kidney§ gairt
tangle A (3160 million) because they do not have to pay the $20,000 price. Tho
who cannot obtain kidneys lose surplus of an amount given by triangh? B and
equal to $40 million. This implies a net increase in the surplus of recipients
$160 — 340 = $120 million. It also implies a deadweight loss equal to the ar
of triangles B and C (i.e., $80 million). —_—

These estimates of the welfare effects of the policy may need adjustment fo
two reasons. First, kidneys will not necessarily be allocated to those who V&h;
them most highly. If the limited supply of kidneys is partly allocated to peops
with valuations below $40,000, the true deadweight loss will be higher th'alr} ot
estimate. Second, with excess demand, there is no way to ensure that recipient
will receive their kidneys as gifts. In practice, kidneys are often rationed onﬁ?
basis of willingness to pay, and many recipients end up paying gll or mD?W
the $40,000 price that is needed to clear the market when supply is constrail

to 8000. A good part of the value of the kidneys—rectangles A and D in the fig-
ure—is then captured by hospitals and middlemen. As a result, the law reduces
the surplus of recipients as well as of suppliers.’

There are, of course, arguments in favor of prohibiting the sale of organs.*
One argument stems from the problem of imperfect information; if people
receive payment for 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 transmitting hepatitis, AIDS, or other viruses. But

_FOL‘ further analyses of these efficiency costs, see Dwane L. Barnev and R. Larry Reynolds, “An
;Ef:m}omic Analysis of Transplant Organs,” Atlantic Econoritic Journal 17 (SeptemBer 1989): 12-20;
David L. Kaserman and A. H. Barnett, “An Economic Analysis of Transplant Organs: A Comment
;ﬂé Extension,” Atlantic Economic Journal 19 (June 1991): 57-64; and A. Frank Adams I, A. H

amettf and David L. Kaserman, “Markets for Organs: The Question of Supply,” Contenporary
: ononc Policy, 17 (April 1999); 147-55 ) '
k”‘iig[r' dlsch_sions of the strengths and weaknesses of these arguments, see Susan Rose-Ackerman,
e 1€gab1ht.y and the Theory of Property Rights,” Columbia Law Review 85 (June 1985): 931-69, and
'kngce: . Blair agd~ David L. Kaserman, “The Economics and Ethics of Alternative Cadaveric Organ
_rement Policies,” Yale Journal on Regulation 8 (Summer 1991): 403-52.
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even here, screening (at a cost that would be included in the market price) may
be more efficient than prohibiting sales. This issue has been central to
debate in the United States over blood policy.

A second argument is that it is simply unfair to allocate a basic necessity of
life on the basis of ability to pay. This argument transcends economicg
However, two points should be kept in mind. First, when the price of a gogq
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 live organg
should be treated 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 important, and this example is not intended to sweep
them away. Economics, the dismal science, simply shows us that human organg
have economic value that cannot be ignored, and that prohibiting their sale
imposes a cost on society that must be weighed against the benefits. ‘

Price

P
s min

Py

Quantity

Price is 1'egul§ted to be no lower than P;,,. Producers would like to supply Q,, but
consumers will buy only Q. If producers indeed produce Q,, the amount Q, — Qs

will go unsold and the change in producer surplus willbe A — C — D. In this case

producers as a group may be worse off.
g7

As we have seen, government policy sometimes seeks to raise 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
lhave 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 chargea
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 Qs, the net welfare loss will be given by triangles B and C.
But as we explained, producers might not limit their output to Qs 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 P, denotes a minimum price
set by the government. The quantity supplied is now Qs and the quantity
demanded is Qs, the difference representing excess, unsold supply. Now let us
follow 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

w

w

L
min

Wy

ACS=-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 Al
from Q, to Q, results in a loss of surplus, which is given by triangle C. Finally hough the market-clearing wage is wy, firms are not allowed to pay less than ;.

) . . . ‘ This r i
consider the cost to producers of expanding production from Qp to Q. Because esults in unemployment of an amount L, — L; and a deadweight loss given by

friancles B :
) . and C.
they sell only Qs, there is no revenue to cover the cost of producing Q. — & L. dc

Unemployment
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How can we measure this cost? Remember that the supply curve is the agey
gate marginal cost curve for the industry. The supply curve therefore gives,
the additional cost of producing each incremental unit. Thus the area under g,
supply curve from Q; to Qs is the cost of producing the quantity Q, — Q; T,
cost is represented by the shaded trapezoid D. So unless producers respond ,
unsold output by cutting production, the total change in producer surplus is

APS=A-C—-D

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

Another example of a government-imposed price minimum is the minimy
wage law. The effect of this policy is illustrated in Figure 9.8, which shows the
supply and demand for labor. The wage is set at wy,, a level higher than the
market-clearing wage w,. As a result, those workers who can find jobs obtaina
higher wage. However, some people who want to work will be unable to. The
policy results in unemployment, which in the figure is L, — L,. We will examine
the minimum wage in more detail in Chapter 14.

P efore 1980, the airline industry in the United States looked very different
HD than it does today. Fares and routes were tightly regulated by the Civil
Aeronautics Board (CAB). The CAB set most fares well above what would have .
prevailed in a free market. 1t also restricted entry, so that many routes were
served by only one or two airlines. By the late 1970s, however, the CAB 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 begun service, and
price competition is often intense.

Many airline executives feared that deregulation would lead to chaos in the
industry, with competitive pressure causing sharply reduced profits and even

At price P, airlines would like to supply Q, well above the quantity Q, that con-
sumers will buy. Here they supply Q;. Trapezoid D is the cost of unsold output.
_ Airline profits may have been lower as a result of regulation because triangle C and
trapezoid D can together exceed rectangle A. In addition, consumers lose A + B.

Chapter 9

Price

Pmin

Py

Quantity

bankruptcies. After all, the original rationale for CAB regulation was to provide
“stability” in an industry that was considered vital to the U.5. economy. And
one might think that as long as price was held above its market-clearing level,
profits would be higher than they would be in a free market.

Deregulation did lead to major changes in the industry. Some airlines merge(i::‘
or went out of business as new ones entered the industry. Although prices fell
considerably (to the benefit of consumers), profits overall did not fall rr%ucb
because the CAB’s minimum prices had caused inefficiencies and artificially
high costs. The effect of minimum prices is illustrated in Figure 9.9, whgre By
and Q, are the market-clearing price and quantity, Ppyp, is the minimum price set
by the CAB, and Q, is the amount demanded at this higher price. The problem
was that at price P, airlines wanted to supply a quantity Q,, much }argef ”
than Q,. Although they did not expand output to Q,, they did expand it well
beyond Q,—to Qs in the figure—hoping to sell this quantity at the expense of
competitors. As a result, load factors (the percentage of seats filled) were rela-
tively low, and so were profits. (Trapezoid D measures the cost of unsold output: ‘

R

Table 9.1 gives some key numbers that illustrate 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 flown) fell sharply in real (inflation-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 inflation, costs increased by
about 20 percent from 1975 to 1980. But this was largely due to the sharp
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1975 1980 1985 1990 1995 1996
Number of carriers 33 72 86 60 86 96
Passenger load factor (%) 54 59 61 62 67 69
Passenger-mile rate {constant 1995 dollars) .218 210 .166 .150 129 126
Real cost index (1995 = 100) 101 122 1 107 100 99
Real costindex corrected for fuel increases 94 98 98 100 100 a8

————

. Department of Commerce, U S. Statistical Abstract, 1986, 1989, 1992, 1995, 1998.
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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 occurred duriy,
this period, and had nothing to do with deregulation. The last line in Table g
is the real cost index after adjusting for fuel cost increases. This is what coggs
would have been had oil prices increased only at the rate of inflation. Th
index rose only slightly.

What, then, did airline deregulation do for consumers and producers? A
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 4
and triangle B in Figure 9.9. (The actual benefit to consumers was somewhat
smaller than this because quality declined as planes became more crowded ang
delays and cancellations multiplied.) As for the airlines, they had to learn t4
live in a more competitive—and therefore more turbulent—environment, anq
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 large.®

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, we show how
these policies work arnd examire 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 P, 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.

Consumers At price P,, the quantity consumers demand falls to Q,, but the
quantity supplied increases to Q,. To maintain this price and avoid having
inventories pile up in producer warehouses, the government must buy the
quantity Q, = Q, — Qy. In effect, the government adds its demand Q to the
demand of consumers, and producers can sell all they want at price P..

® Studies of the effects of deregulation include John M. Trapani and C. Vincent Olson, “An Anqusﬁ{
of the Impact of Open Entry on Price and the Quality of Service in the Airline Industry,” Review &
Econontics and Statistics 64 (February 1982): 118-38; David R. Graham, Daniel P. Kaplan, and David 5
Sibley, “Efficiency and Competition in the Airline Industry,” Bell Journal of Economics (Spring 1983)
118-38; 5. Morrison and Clifford Whinston, The Economic Effects of Airline Deregulation (Washington:
Brookings Institution, 1986); and Nancy L. Rose, “Profitability and Product Quality: Economic
Determinants of Airline Safety Performance,” Journal of Political Econonty 98 (October 1990): 94464
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To maintain a price P, above the market-clearing price P,, the government buys a
quantity Q,. The gain to producersis A + B + D. The loss to consumers is A + B.
The cost to the government is the speckled rectangle, the area of which is

P_;(Qz - Ql)

Those consumers who purchase the good must pay the higher price P, instead
of Py, so they suffer a loss of consumer surplus given by rectangle A. Because of
thellugher price, oth.er consuImers no longer buy the good or buy less of it, and
their loss of surplus is given by triangle B. So as with the minimnuimn price that we
examined above, consumers lose, in this case by an arnount

ACS=-A-B

215 On the other hand, producers gain (which is why such a policy is
implemented). Producers are now selling a larger quantity Q, instead of Q, and
ata higher price P.. Observe from Figure 9.10 that producer surplus increases by
the amount

APS=A+B+D

The G 1e1it But there is also a cost to the governument (which must be
paid for by taxes, and so is ultimately a cost to consumers). That cost is
(@, — Q)P., which is 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 government can “dump” some of its purchases—i.e., sell them abroad at a
low .price. Doing so, however, hurts the ability of domestic producers to sell in
foreign markets, and it is domestic producers that the government is trying to
Please in the first place.

What is the total welfare cost of this policy? To find out, we add the change in
consumer surplus to the change in producer surplus and then subtract the cost
to the government. Thus the total change in welfare is

ACS + APS — Cost to Govt. = D — (Q- — Qy)P,

%nterms of Figure 9.10, society as a whole is worse off by an amount given by the
arge speckled rectangle, less triangle D.
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As we will see in Example 9.4, this welfare loss can be very large. But the Mog
unfortunate part of this policy is the fact that there is a much more efficient Wa
to help farmers. If the objective is to give farmers an additional income equaly,
A+ B+ D, itis far less costly to society to give them this money directly rap,
than via price supports. Since consumers are losing A + B anyway with py;
supports, by paying farmers directly, society saves the large speckled rectangj
less triangle D. Then why doesn’t the government simply give farmers mon:y; f
Perhaps because price supports are a less obvious giveaway and, thereforet
politically more attractive.” ’

) 5
Price |

Production Quotas

Besides entering the market and buying up output—thereby increasing togy
demand—the government can also cause the price of a good to rise by reduciy,
supply. It can do this by decree—that is, by simply setting quotas on how mucg
each firm can produce. With appropriate quotas, the price can then be forced y
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 limj
the total number of medallions.® 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, which is the additional profit earned by planting, given the higher price P,. The cost
entry by new restaurateurs is limited, which allows those who have the licenses to the government is therefore at least B + C + D.
to earn higher prices and profit margins. ; o
The welfare effects of production quotas are shown in Figure 9.11. The goy-
ernment restricts the quantity supplied to Qy, rather than the market-clearing .
level Qp. Thus the supply curve becomes the vertical line §' at Q. 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 Q, rather than Qp). Once again, there is
a deadweight loss, given by triangles 5 and C.

(o} Qg Quantity

To maintain a price P, above the market-clearing price Py, the government can
restrict supply to Q, either by imposing production quotas (as with taxi cab medal-
ons) or by giving producers a financial incentive to reduce output (as with acreage
limitations). For an incentive to work, it must be at least as large as B+ C + D,

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

APS = A — C + Payments for not producing

The cost to the government is a payment sufficient to give farmers an incen-
tive to reduce output to Q. That incentive must be at least as large as B + C + D
because that is the additional profit that could be made by planting, given the
higher price P.. (Remember that the higher price P, gives farmers an incentive to
produce /iiore even though the governument is trying to get them to produce less.)
 Thus the cost to the government is at least B+ C + D, and the total change in
producer surplus is

Incentive Programs In U.S. agricultural policy, output is reduced by incen-
tives rather than by outright quotas. Acreage limitation prograins give 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;, and the market price is increased from P, to P..
As with direct production quotas, the change in consumer surplus is
ACS = —A— B APS=A-C+B+C+D=A+B+D

‘This is the same change in producer surplus as with price supports main-
fained by government purchases of output. (Refer to Figure 9.10.) Farmers, then,
should be indifferent between the two policies because they end up gaining the
fame amount of morney from each. Likewise, consumers lose the same amount
of money. )

Which policy costs the government more? The answer depends on whether
the sum of triangles B+ C + D in Figure 9.11 is larger or smaller than
Q.- Q)P (the large speckled rectangle) in Figure 9.10. Usually it will be
smaller, so that an acreage limitation program costs the government (and soci-
®y) less than price supports maintained by government purchases.

7 Iu practice, price supports for many agricultural commodities are effected through loans. The loan
rate is in effect a price floor. If during the loan period market prices are not sufficiently high, farmezt
can forfeit their grain to the government (specifically to the Commodity Credit Corporation) ﬁsﬁfg ;
payment for the loan. Farmers have the incentive to do this unless the market price rises above the sup:
port price
$ For example, as of 1995 New York City had not issued any new taxi medallions for half a cenfurf
Only 11,800 taxis were permitted to cruise the city’s streets, the same number as in 1937 As a re%lﬁf:
in 1995 a medallion could be sold for about $120,000. It shouldn’t be a surprise, then, that the city s
taxicab companies have vigorously opposed phasing out medallions in favor of an open systen:
Washington, D.C., has such an open svstent: An average taxi ride there costs about half of what#
does in New York, and taxis are far more available.

Chapter @ The Analysis of Competitive Markets
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Still, even an acreage limitation program is more costly to society than simply
handing the farmers money. The total change in welfare (ACS + APS — Cogt -
Govt.) under the acreage limitation program is ‘

AWelfare = ~ A - B+ A+ B+D-B—-C—-D=-B-C

Society would clearly be better off in efficiency terms if the government simph,'
gave the farmers A + B + D, leaving price and output alone. Farmers Woulé
then gain A + B + D and the government would lose A + B + D, for a total wej:
fare change of zero, instead of a loss of B + C. However, economic efficiencygs

not always the objective of government policy.

E n Examples 2.4 and 4.3, we began to examine the market for wheat in the
Hl United States. Using linear demand and supply curves, we found that the
market-clearing price of wheat was about $3.46 in 1981, but it fell to about $2.65
by 1998 because of a drop in export demand. In fact, government programs
kept the actual price of wheat higher and provided direct subsidies to farmers,
How did these programs work, how much did they end up costing consumers,
and how much did they add to the federal deficit?
First, let us exarnine the market in 1981. In that year there were no effective
limitations on the production of wheat, but price was increased to $3.70 by gov-
ernment purchases. How much would the government have had to buy to get
the price from $3.46 to $3.70? To answer this, first write the equations for sup-
ply, and for total (domestic plus export) demand:
1981 Supply: Qs = 1800 + 240P

1981 Demand: Qp = 3550 — 266P

By equating supply and demand, you can check that the market-clearing price
is $3.46, and that the quantity produced is 2630 million bushels. Figure 9.12
illustrates this.

To increase the price to $3.70, the government must buy a quantity of wheat
Q,- Total demand (private plus government) will then be

1981 Total demand: Qpr = 3550 — 266P + Q,

Now equate supply with this total demand:
1800 + 240P = 3550 — 266P + Q,
or
Q, = 506P — 1750

This equation can be used to determine the required quantity of government
wheat purchases Q, as a function of the desired support price P. To achievea
price of $3.70, the government must buy

Q, = (506)(3.70) — 1750 = 122 million bushels

Note in Figure 9.12 that these 122 million bushels are the difference between
the quantity supplied at the $3.70 price (2688 million bushels) and the quantity
of private 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 $3.46 per bushel
t0 $3.70.

triangle B. You can verify that rectangle A is (3.70 — 3.46)(2566) = $616 million,

- and triangle B is (1/2)(3.70 — 3.46)(2630 — 2566) = $8 million, so the total cost

to consumers is $624 million.

The cost to the government is the $3.70 it pays for the wheat times the 122
million bushels it buys, or $451.4 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 triangles B and C. You can verify that this gain is $638
million.

Price supports for wheat were expensive in 1981. To increase the surplus of
farmers by $638 million, consumers and taxpavers had to pay $1076 million. In
fact taxpayers paid even more. Wheat producers were also given subsidies of
about 30 cents per bushel, which adds up to another $806 million.

In 1985 the situation became even worse because of the drop in export
demand. In that year the supply and demand curves were as follows:

Il

1985 Supply: Qs = 1800 + 240P

1985 Demand: Op = 2580 — 194P
You can verify that the market-clearing price and quantity were $1.80 and

$2231 million bushels, respectively. The actual price, however, was $3.20.
To increase the price to $3.20, the government bought wheat and imposed a

- production quota of about 2425 million bushels. (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 curve 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 + Q,
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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.

-
/

»;

2425 Quantity

or
Q, = —155 + 194P

Substituting $3.20 for P, we see that Q, must be 466 million bushels. This cost
the government ($3.20)(466) = $1491 million.

Again, this is not the whole story. The government also provided a subsidy
of 80 cents per bushel, so that producers again received about $4.00 for their
wheat. Since 2425 million bushels were produced, that subsidy cost an addi-
tional $1940 million. In all, U.S. wheat programs cost taxpayers nearly $3.5 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 U.S. Congress passed a new farm bill, nicknamed the “Freedorp
to Farm” law. It is designed to reduce the role of government and to make agri-
culture more market oriented. The law eliminates production quotas (for

wheat, corn, rice, and other products) and gradually reduces governument 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, unless Congress renews the law
in 2003, pre-1996 price supports and production quotas will go back into effect.
Even under the new law, agricultural subsidies remain substantial.

In Example 2.4, we saw that the market-clearing price of wheat in 1998 had ‘

dropped to $2.65 per buslhel. The supply and demand curves in 1998 were a5
follows:

Demand.: QOp = 3244 — 283P
Supply: 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 farmers of 66 cents per bushel. Thus the total cost to taxpayers of this
subsidy was more than $1.6 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 grow
in the year 2000 and beyond.’
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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, with 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. 5 and D are the domestic supply and demand curves. If there were
no imports, the domestic price and quantity would be Py and Q,, which equate
supply and demand. But the world price P,, is below Py, 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 Q,. Imports are then the difference between domestic
consumption and domestic production, Q; — 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 Py Consumers who
still purchase the good (in quantity Q) will pay more and will lose an amount 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

ACS=-A-B-C
What about producers? Output is now higher (Q, instead of Q,) and is sold at
ahigher price (P, instead of P,). Producer surplus therefore increases by the
amount of trapezoid A:

APS=A

The change in total surplus, ACS + APS, is therefore — B — C. Again, there is a
deadweight loss—consumers lose more than producers gain.

¥ P Cqs - P .
It's Rammg Farm Subsidies,” New York Times, 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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Price

Quantity

Imports

In a free market, the domestic price equals the world price P,. A total Q, is co

sumed, of which Q, is supplied domestically and the rest imported. When imports
are eliminated, the price is increased to Py. The gain to producers is trapezoid A. The
loss to consumers is A + B + C, so the deadweight lossis B + C. .

ey

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

More often, government policy is designed to reduce but not eliminate
imports. Again, this can be done with either a tariff or a quota, as Figure 9.15
shows. Under free trade, the domestic price will equal the world price P, and
imports will be Q; — 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 dormestic consumption will fall.

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

ACS=-A-B-C-D
The change in producer surplus is again
APS = A
Finally, the government will collect revernue in the amount of the tariff times the
quantity of imports, which is rectangle D. The total change in welfare, ACS plus

APS plus the revenue to the government, is therefore —A - B - C - D + ‘A *
D = —B — C. Triangles B and C again represent the deadweight loss from

Price

Quantity

When imports are reduced, the domestic price is increased from P, to P*. This can be
achieved by a quota, or by a tariff T = P* — P,,. Trapezoid A is again the gain to
domestic producers. The loss to consumersis A + B + C + D.If a tariff is used, the
_government gains D, the revenue from the tariff, so the net domestic lossis B + C. If
a quota is used instead, rectangle D becomes part of the profits of foreign producers,
and the net domesticlossis B + C + D.

restricting 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; — 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 money 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 D as
well as the deadweight loss B and C.}°

This is exactly what happened with automobile imports from Japan in the
1980s. 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 were 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.

"f\l_femati\f'el_v, an import quota can be maintained by rationing imports to U.S. importing firms or
tading companies. These middlemen would have the rights to import a fixed amount of the good
2ach year. These rights are valuable because the middleman can buy the product on the world mar-
*etat price P, and then sell it at price P*. The aggregate value of these rights is, therefore, given by
Ecttan.gle D. If the government sells the rights for this amount of money, it can capture the same rev-
S it sould receive with a tariff. But if these rights are given away, as sometimes happens, the
money becomes a windfall to middlemen

Chapter © The Analysis of Competitive Markets
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Price
(cents per Py =219
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1 recent years the world price of sugar has been as low as 4 cents per poupg 20+

vhile the United States price has been 20 to 25 cents per pound. Why? B{ ‘
restricting imports, the U.S. government protects the $3 billion domestic Suga} ,
industry, which would virtually be put out of business if it had to compete with
low-cost foreign producers. This policy has been good for U.S. sugar producers,
It has even been good for some foreign sugar producers—in particular, those N

15 1~ B

whose successful lobbying efforts have given them big shares of the quota. Byt
like most policies of this sort, it has been bad for consumers.

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

P, =111

U.S. production: 15.6 billion pounds
U.S. consumption: 21.1 billion pounds
U.S. price: 21.9 cents per pound
World price: 11.1 cents per pound

At these prices and quantities, the price elasticity of U.S. supply is 1.5, and the
price elasticity of U.S. demand is —0.3."

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 US
supply curve is consistent with a production level of 15.6 billion pounds, a
price of 22 cents per pound, and a supply elasticity of 1.5:

LLS. supply: Q.= —7.83+ 1.07P

|
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where quantity is measured in billions of pounds and price in cents per pournd, 10 425 30
Similarly, the — 0.3 demand elasticity, together with the data for U.S. consump- Quantity
tion and U.S. price, give the following linear demand curve: Q=242 (billions

of pounds)

LL.S. demand: Qp = 27.45 — 0.29P

These supply and demand curves are plotted in Figure 9.16. At the 11 cent
world price, U.S. production would have been only about 4.0 billion pounds
and U.S. consumption about 24 billion pounds, most of this imports. But forfu-
nately for U.S. producers, imports were limited to only 5.5 billion pounds,
which 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 B and C, and rectangle D. You should go
through the calculations to verify that trapezoid A is equal to $1078 million, tri-
angle B to $638 million, triangle C to $171 million, and rectangle D to $600 mik
lion. The total cost to consumers in 1997 was about $2.4 billion.

How much did producers gain from this policy? Their increase in surplusis.
given by trapezoid A (i.e., about $1 billion). The 5600 million of rectangle D was

At the world price of 11.1 cents per pound, about 24.2 billion pounds of sugar would have been consumed in the
United States in 1997, of which all but 4 billion pounds would have been imported. Restricting imports to 5.5 billion
Pound§s caused the U.S. price to go up to 21.9 cents. The cost to consumers, A + B + C + D, ?N'as about $2.4 billion.

The gain to domestic producers was trapezoid A, about $1 billion. Rectangle D, $600 million, was a gain to those foreign

_producers who obtained quota allotments. Triangles B and C represent the deadweight loss of about $800 million.

~again 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 Crepresent a deadweight loss of about $800 million.

" These elasticity estimates are based on Morris E. Morkre and David G. Tarr, Effects of Restrictions ¢
United States Imports: Five Case Studics and Theory, U.S. Federal Trade Comumission Staff Report, June
1981; and F. M. Scherer, “The United States Sugar Program,” Kennedy School of Government ?5‘3
Study, Harvard University, 1992. For a general discussion of sugar quotas and other aspects of US
agricultural policy, see D. Gale Johnson, Agricultural Policy and Trade (New York: New YOY%
University Press, 1985); and Gail L. Cramer and Clarence W. Jensen, Agricultural Economics ks
Agribusiness (New York: Wiley, 1985).
25ee Section 2.6 in Chapter 2 to review the procedure for fitting linear supply and demand functo®
to data of this kind.
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AT
;?;E \voul.d happen to the price of widgets if the government imposed a 51 tax
e ir}{lxxf}dggt sold? Many people wo'uld answer that the price would increase
’v‘;ouléol a}, w1‘th corisumers now paying a dollar more per widget than they
have paid without the tax. But this answer is wrong. 313
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Or consider the following question. The government wants to impgge .
50-cent-per-gallon tax on gasoline and is considering two methods of collecﬁng i
Under Method 1, the owner of each gas station would deposit the tax money (54
cents times the number of gallons sold) in a locked box, to be collected by 4 gov.
ernment agent. Under Method 2 the buyer would pay the tax (50 cents timeg the
number of gallons purchased) directly to the government. Which method costs the
buyer more? Many people would say Method 2, but this answer is also wrong,

The burden of a tax (or the benefit of a subsidy) falls partly on the consum,
and partly on the producer. Furthermore, it does not matter who puts the Money
in the collection box (or sends the check to the government)—Methods 1 andy
above both cost the consumer the same amount of money. As we will see, the share
of a tax borne by consumers depends on the shapes of the supply and demapg
curves and, in particular, on the relative elasticities of supply and demand. As {4,
our first question, a $1 tax on widgets would indeed cause the price to rise, by
usually by less than a dollar and sometimes by miucli less. To understand why, leys.
use supply and demand curves to see how consumers and producers are affecteg
when a tax is imposed on a product, and what happens to price and quantity.

Price

specific tax Tax of a certain The Effects of a SPECEIEC Tax For simplicity we will consider a specific “D
amount of money per unit tax—a tax of a certain amount of money per unit sold. This is in contrast to an g4 Quantity

sold. valorem (i.e., proportional) tax, such as a state sales tax. (The analysis of anad

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 government imposes a tax of t cents per unit on widgets. Assuming
that everyone obeys the law, the government must then receive  cents for every
widget sold. This means that the price the buyer pays must exceed the net price the seller
receives by t cents. Figure 9.17 illustrates this simple accounting relationship—and
its implications. Here, Py and Q, represent the market price and quantity before the
tax is imposed. P, is the price that buyers pay, and P, is the net price that sellers
receive after the tax is imposed. Note that P, — P. = f, so the government is happy.

How do we determine what the market quantity will be after the taxis
imposed, and how much of the tax is borne by buyers and how much by sellers?

P, is the price (including the tax) paid by buyers. P, is the price that sellers receive
net of the tax. Here the burden of the tax is split about evenly between buyers and

sellers. Buyers lose A + B, sellers lose D + C, and the government earns A + D in
revenue. The deadweight lossis B + C. |

3. The quantity demanded must equal the quantity supplied (Q,

4. The difference between the price the buyer
receives must equal the tax f. ]

in the figure).
pays and the price the seller

These conditions can b '] 7 ing f i
n be summarized by the following four equations:

First, remember that what buyers care about is the price that they must pay: P, Q" = QP(p,) (9.12)
The amount that they will buy is given by the demand curve; it is the quantity s s

that we read off of the demand curve given a price P,. Similarly, sellers care Q"= QP (9.1b)
about the net price they receive, P.. Given P,, the quantity they will produce and QP = ©f 010
sell is read off the supply curve. Finally, we know that the quantity that is sold e
must equal the quantity that is bought. The solution, then, is to find the quantity Py—P, =t (9.1d)

that corresponds to a price of P, on the demand curve, and a price of P, on the
supply curve, such that the difference P, — P, is equal to the tax t. In Figure 9.17
this quantity is shown as Q.

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, four conditions must be satisfied after the tax is in place:

If we know the dem
the tax f,

P, and th
itm

and curve Q”(P,), the supply curve Q%(P,), and the size of
we can solve these equations for the buyers’ price P,, the sellers’ price
e total quantity demanded and supplied. This task is not as difficult as
aV seem, as we demonstrate in Example 9.6.

Figure 9.17 also shows that a tax resul

ts in a deadweiolit loss. Becau
g : S. se buyer
Pay a higher price, . o

there is a change in consumer surplus given by
1. The quantity sold and the buyer’s price P, must lie on the demand curvé RS mAE

(because buyers are interested only in the price they must pay). Because selters now

receive a lower price, there is also a ct i
. lange in pr -
Plus given by , ge mproducer sw

2. The quantity sold and the seller’s price P, must lie on the supply curvé
(because sellers are concerned only with the amount of money they receivé

net of the tax). APS=~-C-D
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Price Price

Quantity Quantity

(a) If demand is very inelastic relative to supply, the burden of the tax falls mostly on buyers. (b) If demand is very

elastic relative to supply, it falls mostly on sellers.

percentage of the tax borne by buyers:
Pass-through fraction = E_/(E, — Ey)

This formula tells us what fraction of the tax is passed through to consumers in
the form of higher prices. For example, when demand is totally inelastic, so that
£, is zero, the pass-through fraction is 1, and all the tax is borne by consumers.
When demz;nd 1:_3Htotzfirlly glast1§, the pass-through fraction is zero, and producers
pear all the tax. (The fraction of the tax producers bear is givenby —E,/(E, — E,).)

 The Effects of a Subsidy

_ Asubsidy can be analyzed in much the same way as a tax—in fact you can
think of a subsidy as a negative tax. With a subsidy, the sellers’ price efrceeds the
buyers’ price, and the difference between the two is the amount of the subsidy.
As you would expect, the effect of a subsidy on the quantity produced and con-
_sumed is just the opposite of the effect of a tax—the quantity will increase.
Figure 9.19 illustrates this. At the presubsidy market price Py, the elasticities
_ of supply and demand are roughly equal. As a result, the benefit of the subsidy
is shared roughly equally between buyers and sellers. As with a tax, this is not
always the case. In general, the benefit of a subsidy accrues mostly to buyers if E,/E, is
small and mostly to sellers if E,/E, is large. ) ) ' o
As with a tax, given the supply curve, the demand curve, and the size of the
subsidy s, we can solve for the resulting prices and quantity. The same four con-
ditions apply for a subsidy as for a tax, but now the difference between the sell-

ers’ price and the s’ price i subsi i i
price a h 1b.uyers price is equal to the subsidy. Again, we can write these
conditions algebraically:

Government tax revenue is Q,, the sum of rectangles A and D. The total change
in welfare, ACS plus APS plus the revenue to the government, is therefore
—-A-B-C-D+ A+ D= —-B - C. Triangles B and C represent the dead-

weight loss from the tax.

QY = QP(p,) (9.2a)
Q°=Q°(P) (9.2b)
QF =Q° (9.20)
P-PF=s 9.2d)
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P i . 19 .
In fact, by using the following “pass-through” formula, we can calculate the

In Figure 9.17, the burden of the tax is shared almost evenly between buyets
and sellers, but this is not always the case. If demand is relatively inelastic and
supply is relatively elastic, the burden of the tax will fall mostly 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 buyers.” 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 actually in effect or is only under discussion
as a policy option). In general, a tax falls mostly on the buyer if E;/E, is small, and
mostly on the seller if E;/E is large. -

A subsidy ¢
— split betwe
1¥See Daniel A. Sumner and Michael K. Wohlgenant, “Effects of an Increase in the Federal Excise Tt emand.
on Cigarettes,” American Journal of Agricultural Economics 67 (May 1985): 235-42. S

Price

an be thought of as a negative tax. Like a tax, the benefit of a subsidy is
en buyers and sellers, depending on the relative elasticities of supply and

subsidy Payment reducing
the buyer’s price below the
seller’s price; ie., a negative
tax.

317
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To make sure you understand how to analyze the impact of a tax or subsig
you might find it helpful to work through one or two examples, such as Exergj;
2 and 14 at the end of this chapter.

e can rewrite the last of the four equations as P, = P. + 0.50 and substitute
his for P, in the above equation:

150 — 50(P, + 0.50) = 60 + 40P,
w we can rearrange this equation and solve for P,

50P; + 40P, = 150 — 25 — 60

P he idea of a large tax on gasoline, both to raise government revenue ang
reduce oil consumption and U.S. dependence on oil imports, has been djg
cussed for many years. Let’s see how a 50-cent-per-gallon tax would affect g,
price and consumption of gasoline.
We will do this analysis in the setting of market conditions during the mj
1990s—when gasoline was selling for about $1 per gallon and total g
sumption was about 100 billion gallons per year (bg/yr)."* We will also uge
intermediate-run elasticities: elasticities that would apply to a period of aboy

90P, = 65,01 P, = .72

Remember that P, = P, + 0.50, so P, = 1.22. Finally, we can determine the
total quantity from either the demand or supply curve. Using the demand
curve (and the price P, = 1.22), we find that Q= 150 — (50)(1“25) = 150 - 61
or Q = 89 bg/yr. This represents an 11-percent decline in gasoline consum !
tion. Figure 9.20 illustrates these calculations and the effect of the tax. F

The burden of this tax would be split roughly evenly between consumers

In §2.5, we explain that three to six years after a price change. and producers. Consumers would pay about 22 cents per gallon more f
demand is often more price A bl ber for the int diate- lastici f line d ~ li d or T - per g Tiore ror
lastic in the lo han i reasonable number for the intermediate-run elasticity of gasoline demand gasoline, an producers would receive about 28 cents per gallon less, It
elas ng run n in : . n . L . . - .
the short run befause it takes is =05 (see Example 2.5 in Chapter 2). We can use this elasticity figure, should not be surprising then, that both consumers and prodLTcers opposed
time for people to change together with the $1 and 100 bg/yr price and quantity numbers, to calculate 3 such a tax, and politicians representing both groups fought the proposal ever
their consumption habits linear demand curve for gasoline. You can verify that the following demand time it came up. But note that the tax would raise Siontijficant revenue for ’(h};
and/or because the demand curve fits these data: government. The annual revenue would be tQ = (0.58)(89) = $44.5 billion per

for a good might be linked to
the stock of another good that
changes slowly.

year.
Gasoline demand: QP =150 — 50P

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:

Price
(dollars per
gallon) 1.50

Lost Consumer
Surplus

Gasoline supply: Q° = 60 + 40P Py=100 e

You should also verify that these demand and supply curves imply a market k Lost Producer

For a review of the procedure price of $1 and quantity of 100 bg/yr. ‘ N I, ‘ Surplus
for Cgazlgugmg léniaffcur"?sf We can use these linear demand and supply curves to calculate the effect ofa 4
see 2. lven qata 1or prlce =0. - . . , . .y
and quantity, as well as esti- DQ cent-per gauon tax. First, we write the four conditions that must hold, as ol
mates of demand and supply given by equations (9.1a~d):
elasticities, we can use a two- D _
step procedure to solve for Q" =150 ~ 50P, (Demand)
quantity demanded and 0° = 60 + 40P, (Supply)
supplied. b s ’
QP =0 (Supply must equal demand) L | :
P, — P, =050 (Government must receive 50 cents/gallon) 0 60 89 100 150

Now combine the first three equations to equate supply and demand: Quantity (billion

gallons per year)

150 — 50P, = 60 + 40P,

T;ué Price of gasoline at the pump increases from $1.00 per gallon to $1.22
o Fg/ YL Annual revenue from the tax is (0.50)(89) ’
275 billion per year.

, and the quantity sold falls from 100 to

2Of course, this price varied i d d f line, but wi io this here,
', prlce varied across reglons an gra es o gaso ne, but we can 1Dnore — &/ T . ‘ .
$44.5 billion. The two triangles show the deadweight loss of

Quantities of oil and oil products are often measured in barrels; there are 42 gallons in a barrel, sothe
quantity figure could also be written as 2 4 billion barrels per year.
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The cost to consumers and producers, however, will be more than the g
billion in tax revenue. Figure 9.20 shows the deadweight loss from thig tax
the two shaded triangles. The two rectangles A ‘and D represent the totg] t
collected by the government, but the total loss of consumer and producer Sur

plus is larger.

Before deciding whether a gasoline tax is desirable, it '}s importcfmt to ky
how large the resulting deadweight loss is likely to be. We can easily caley],
this from Figure 9.20. Combining the two small triangles into one large one

see that the area is

(1/2) X (80.50/gallon) x (11 billion gallons/year)

This deadweight loss is about 6 percent of the government revenue resulir
from the tax, and must be balanced against any additional benefits that the ¢

might bring.

= $2.75 billion per year

4, Suppose the government wants to increase farmers’
incomes. Why do Prlce supports o¥ acreage l.umt‘atlon
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?
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8. The burden of a tax is shared by producers and con-
sumers. Under what conditions will consumers pay
most of the tax? Under what 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 loss?

. Simple models of supply and demand can be usfac‘i to

analyze a wide variety of governmgnt pohc@s.

Specific policies that we have examined include price

controls, minimum prices, price support prog.rams,

production quotas or incentive programs to limit ouF-
put, import tariffs and quotas, and taxes and subsi-
dies.

2, Ineach 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
sul}sidv. Also, the incidence of a tax or subsidy is usually

split between producers and consumers. The fraction

that each group ends up paying or receiving depends
on the relative elasticities of supply and demand.

4.

Government intervention generally leads to a dea
weight loss; even if consumer surplus' and produg
surplus are weighted equally, there will be a net Iy
from goverrunent policies that 5hift§ surplus f.rom 0
group to the other. Ir1 some cases thls.deadwelghtl
will be small, but in other cases—price supports and
import quotas are examples—it is lhargfe‘.' This dead
weight loss is a form of economic 1nert1c1en.cyr that
must be taken into account when policies are
designed and implemented.
Government intervention in a competitive market
not alwavs bad. Government—and the society it rep-
resel'lts—;l'llight have objectives other than economic
efficiency. And there are situations in which 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

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 comple.zt.ely
inelastic. If the government imposed a price ceiling
below the market-clearing level, would a deadweight
loss result? Explain.

3. How can a price ceiling make consumers better off?

Under what conditions might it make them worse off?

o

- i ood
Suppose the government legu%ates the price ofa ngké
to be no lower than some minimum level. Can st .
minimum price make producers as a whole woL
off? Explain. . ’
How are production limits used in practice to rf:;;
the prices of the following goods or ser\'lces:.éa)at ;
rides, (b) drinks in a restaurant or bar, (c) whe
corn?

1 In 1996, the U.S. Congress raised the minimum wage

from $4.25 per hour to $5.15 per hour. Some people
suggested that a government subsidy could help
employers finance the higher wage. This exercise
examines the economics of a minimum wage and
wage subsidies. Suppose the supply of low-skilled
labor is given by

L* = 10w

where L’ 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 given by

LY = 80 — 10w

a. What will the free-market wage rate and employ-
ment level be? Suppose the government sets a
minimum wage of $5 per hour. How many people
would then be employed?

b. Suppose that instead of a minimum wage, the gov-
ernment pays a subsidy of $1 per hour for each
employee. What will the total level of employment
be now? What will the equilibrium wage rate be?

- Suppose the market for widgets can be described by

the following equations:

Demand: P=10-0Q

Supply: P=0Q-14

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. Suppose the government imposes a tax of $1 per
unit to reduce widget consumption and raise gov-
ernment reveriues. What will the new equilibrium
quantity be? What price will the buyer pay? What
amount per unit will the seller receive?

- 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 $1 per unit granted to widget produc-
ers. What will the equilibrium quantity be? What

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

3. Japanese rice producers have extremely high produc-

tion costs, in part due to the high opportunity cost of
land and to their inability to take advantage of
economies of large-scale production. Analyze 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 administration introduced a new

agricultural program called the Payment-in-Kind

Program. To see how the program worked, let’s con-

sider the wheat market.

a. Suppose the demand function is QP =28 — 2P and
the supply function is Q°=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 pavmert 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.
How much is now produced by farmers? How
much is indirectly supplied to the market by the
government? What is the new market price? How
much do farmers gain? Do consumers gain or lose?

¢. 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 pound. However, 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 price
at 51 per pound. However, government economists
are worried about the impact of this program because
they have no estimates of the elasticities of jelly bean
demand or supply.

a. Could this program cost the government sore than
$50 million per year? Under what conditions?
Could it cost less than $50 million per vear? Under
what conditions? lllustrate 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-
sumers Jess 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 world 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
i 4 28
9 6 22
12 8 16
15 10 10
18 12 4

Answer the following about the U.S. market:

a. Confirm that the demand curve is given by
Qp = 40 — 2P, and that the supply curve is given
by Qs = 2/3P.

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

¢. If the United States imposes a tariff of $9 per pound,
what will be the U.S. price and level of imports?
How much revenue will the government earn 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

Producers, Consumers, and Competitive Markets

10.

11.

. Among the tax proposals regularly considered by

. In Example 9.1, we calculated the gains and losses
from price controls on natural gas and found that

United States at this price. The supply of this meta
from domestic U.S. mineﬁs and mills can be repre.
sented by the equation Q° = 2/3P, where Q% ig Us
output in million ounces and P is tlie domestic price
The demand for the metal in the United Stateg is

QP = 40 — 2P, where Q is the domestic demand fy

million ounces.

In recent vears the U.S. industry has been Pro
tected by a tariff of $9 per ounce. Under pressure from
other foreign governments, the United States plans tg
reduce this tariff to zero. Threatened by this Chaﬂge,;
the U.S. industry is seeking a Voluntary Restrains
Agreement that would limit imports into the Uniteq
States to 8 million ounces per vear.

a. Under the $9 tariff, what was the U.S. domesfi;

price of the metal?

b. If the United States eliminates the tariff and ty
Voluntary Restraint Agreement is approved, whas

will be the U.S. domestic price of the metal?

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—Iliquor suppliers or liquor consumers?
Why?
b. Assuming that beer supply is infinitely elastic,
how will the new tax affect the beer market?

there was a deadweight loss of $1.4 billion. This calcu-
lation was based on a price of oil of 58 per barrel. If
the price of oil were $12 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 $1.00 per thousand cubic feet?
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 cents per
pound. Suppose imports were expanded to 6.5 billion
pounds.

a. What would be the new U.S. domestic price?

b. How much would consumers gain and domestic

producers lose?
¢. What would be the effect on deadieight loss and
foreign producers?

Review Example 9.5 on the sugar quota. During the

mid-1990s, U.S. sugar producers became more effi
cient, causing the domestic supply curve to shift fﬂ
the right. We will examine the implications of this
shift. Suppose that the supply curve shifts to the rigf?ﬁ
by 5.5 billion pounds, so that the new supply curve
given by ‘

- 1.07P
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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 U.S. 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:
Demand:

P=50+0Q
P =200 - 20

where P is the price in cents per pound and Q is the
quantity in millions of pounds. The U.S. 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 consiaering
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 government a

14,
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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 receive.
Suppose t‘he tax were changed so that the émplovers
paid the full 12.4 percent, and the employees I;aid
nothing. Would emplovees then be better off?

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 aemand for
automobiles is characterized by a stock adjustment
process. Suppose a special 20-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-ée11ts-p61'-0a110n
gasoline tax. 7

. In 1998, Americans smoked 23.5 billion packs of

cigarettes. They paid an average retatl price of $2 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?

¢. 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 pav?
What part will producers pay? ’

¢



PART 3 examines a broad range of markets and explains how
the pricing, investment, and output decisions of firms depend
on market structure and the behavior of competitors.

Chapters 10 and 11 examine market 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 competition, in which many firms sell
differentiated products, to cartels, in which a grecup 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
structure 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.



PART 3 examines a broad range of markets and explains how
the pricing, investment, and output decisions of firms depend
on market structure and the behavior of competitors.

Chapters 10 and 11 examine market 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 competition, 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
structure 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.




[ n a perfectly competitive market, the large number of sellers

)

Land 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-

, - Ny sumers take it as a given in deciding how much to buy.

hapﬁ@% Outline Monopoly and monopsony, the subjects of this chapter, are the
polar opposites of perfect comnpetition. 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
why 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 what 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.

Pure 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
strategic gaming, a topic covered in Chapters 12 and 13. 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 power, 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 monopsony. Unlike a competitive buyer, a monopsgg
pays a price that depends on the quantity that it purchases. The monopsg

problem is to choose the quantity that maximizes its net benefit from the TOTAL WIARCINAL

chase—_the value derived from the good less the money paid for it. By sh £/ : / AVERAGE

how the choice is made, we will demonstrate the close parallel betwegn m%: QUANTITY(0) ~ REVENUE(R) ~ REVENUE(WIR) ~ REVENUE (AR)

sony and monopoly. 0 $0 _ .
Although pure monopsony is also unusual, many markets have only 4 1 5

buyers who can purchase the good for less than they would pay in a competj $5 85

market. These buyers have 1oiopsony power. Typically, this situation occur, 2 8 3 4

markets for inputs to production. For example, General Motors, the largest 3 g 1 3

car manufacturer, has monopsony power in the markets for tires, car batterj 4 3

and other parts. We will discuss the determinants of Monopsony power, its my 1 2

surement, and its implications for pricing. 5 5 -3 1

Monopoly and monopsony power are two forms of market power: the ab
ity—of either a seller or a buyer—to affect the price of a good.! Because sellers
buyers have at least some market power (in most real-world markets), we n
to understand how market power works and how it affects producers a
consumers. Ive:

that results from a unit change in output. To see the relationship among total
. . . . o ‘
erage, 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 marﬂnal)I
revenue is $5. An increase in quantity sold from 1 to 2 increases revenue frgm $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 re{/enue
E’secomes negative. When marginal revenue is positive, revenue is increasing
with quantity, but when marginal revenue is negative, revenue is decreasing 7
” When the demand curve is downward sloping, the price (average revem?e) is
greater than marginal revenue because all units are sold at the :ame price. If
,fzales are to increase by 1 unit, the price must fall. In that case, all units sold r'10t
lust the additional unit, will earn less revenue. Note, for example, what ha : ens
mTable .10.1 when output is increased from 1 to 2 units and pric,e is redu?cfd to
4, Marginal revenue is $3: $4 (the revenue from the sale of the additional unit of
§utput) less 81 (the loss of revenue from selling the first unit for $4 instead of $5)
'fh;'S, marginal revenue ($3) is less than price ($4). | o
- Iri;s;léecﬁ&ep;:;ssa;;iﬁel ;I;d amnecilrglrha’i revenue for the Fiata in Table 10.1. Our
ey ; g , in this case, the. marginal revenue curve has
slope of the demand curve (and the same intercept).?

10.1 Monopoly

As the sole producer of a product, a monopolist is in a unique position. T h
monopolist decides to raise the price of the product, it need not worry ab
competitors who, by charging lower prices, would capture a larger share of
market at the monopolist’s expense. The monopolist is the market and co
pletely controls the amount of output offered for sale.

But this does not mean that the monopolist can charge any price it wants
least not if its objective is to maximize profit. This textbook is a case in p
Prentice Hall, Inc., owns the copyright and is, therefore, a monopoly produc
this book. Then why doesn't it sell the book for $500 a copy? Because few peo
would buy it, and Prentice Hall would earn a much lower profit. ,

To maximize profit, the monopolist must first determine its costs and ¢
characteristics of market demand. Knowledge of demand and cost is crucial
a firm’s economic decision making. Given this knowledge, the monopolist m
then decide how much to produce and sell. The price per unit that the mono
list receives then follows directly from the market demand curve. Equivalentl
the monopolist can determine price, and the quantity it will sell at that price

: , ;

lows from the market demand curve. }"he Mmﬁ@p@ﬂisi’s Output Decision
;Vi‘;itrrililizllt1t}}.shou'ld the monopolist produce? In Chapter 8, we saw that to
Marginal cgg’? }lf}ilia f1rm must set output so that marginal revenue is equal to
oo de. (si is the soliutlon to the mgnopolist’s problem. In Figure 10.2,
< the mrice mand curve D is the monopohst’s average revenue curve. It speci-
L Alp per unit that the monopphst receives as a function of its output

so shown are the corresponding marginal revenue curve MR and the

Average Revenue and Marginal Revenue

The monopolist’s average revenue—the price it receives per unit sold—is
cisely the market demand curve. To choose its profit-maximizing output le

the monopolist also needs to know its marginal revenue: the change in reve

! The courts use the term “monopoly power” to mean significant and sustainable market P
sufficient to warrant particular scrutiny under the antitrust laws. In this book, howevel for
gogic reasons we use “monopoly power” differently, to mean market power on the par to
whether substantial or not.

I th ; :

o i Sflfjrgarld curve 1szwr1tter} so that price is a function of quantity, P = a — bQ, total revenue is

rdEIf\and IS—I;TQ_ g bQQ Mgrgmalirexl'enue (using calculus) is d(PQ)/AQ = a — 2bQ. In this exam-
= 6 — Qand marginal revenue is MR = 6 — 2Q. (This h ; g

Qand therefore does not exactlyomatch the data in Table 10,1“C)2 (This holds only for small changes
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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.

@



Dollars per 7 -
Unit of
Output

-~ Average Revenue (Demand)

Marginal
Revenue
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éxgel'age and marginal ‘cost_clurves, AC and MC. Marginal revenue and marginal

f:ést are equal at quanpty Q* Then from the demand curve, we find the price P*

that corresponds to this quantity Q*.

How can we be sure that Q* is the profit-maximizing quantity? Suppose the
monopolist producgs a smaller quantity Q; and receives the corresponding
higher price P,. As Figure 10.2 shows, marginal revenue would then exceed mar-
ginal cost. In that case, if the monopolist produced a little more than Q,, it would
receive 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

utput Q#, at which point the incremental profit earned from producing one
piore unit is zero. So the smaller quantity Q; is not profit maximizing, even
though it allows the monopolist to charge a higher price. If the monopolist pro-
duced Q, 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 Q; and Q*.
In Figure 10.2, the larger quantity Q, is likewise not profit maximizing. At this
yantity, marginal cost exceeds marginal revenue. Therefore, if the monopolist
roduced a little less than Q,, 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
reased profit achieved by producing Q* instead of (J, is given by the area

elow the MC curve and above the MR curve, between Q* and Q..

Price

Lost profit from producing
too little (Q;) and selling at
too high a price (P;)

A d
. T Lost profit from producing
too much (Q») and selling at

\‘x\k too low a price (P,)

A
MR

O b

Q Q* Quantity

(* is the output level at which MR = MC. If the firm produces a smaller output—say, Q;—it sacriﬁce; some pi
because the extra revenue that could be earned from producing and selling the units between Q, and Q* etx'ceeds
cost of producing them. Similarly, expanding output from Q* to Q, would reduce profit because the addmonal?

would exceed the additional revenue.

We can also see algebraically that Q* maximizes profit. Profit 7 is the differ-
ence between revenue and cost, both of which depend on Q:

m(Q) = R(Q) ~ C(Q)

AsQis increased from zero, profit will increase until it reaches a maximum and
then begin to decrease. Thus the profit-maximizing Q is such that the incremen-
fal profit resulting from a small increase in Q is just zero (i.e., Aw/AQ = (). Then

A7/AQ = AR/AQ — AC/AQ =0

But AR/AQ is marginal revenue and AC/AQ is marginal cost. Thus the profit-
maximizing condition is that MR — MC = 0, or MR = MC.

An Example

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

C(Q) = 50 + Q?

In other words, there is a fixed cost of $50, and variable cost is Q* Suppose
demand is given by

P(Q)=40-Q

By S?tfi.ng marginal revenue equal to marginal cost, you can verify that profit is
Maximized when Q0 =10, an output level that corresponds to a price of $30.°

{'Q?ti that average cost is C(Q)/Q = 50/Q + Q and marginal cost is AC/AQ = 2Q. Revenue is
)= PQ)Q = 400 - Q7 s0 marginal revenue is MR = AR/AQ = 40 — 2Q. Setting marginal rev-

e equal to marginal cost gives 40 — 2Q = 2Q, or Q = 10.
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Cost, revenue, and profit are plotted in Figure 10.3(a).

duces little or no output, profit is negative because of the fixed cost. Py

increases as Q increases, reaching a maximum of $150 a

decreases as Q is increased further. And at the point of maximum profit, th
slopes of the revenue and cost curves are the same. (Note that the tangent Jiy,
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+ and cc’ are parallel.) The slope of the revenue curve is AR/AQ, or marginal
oyente, and the slope of the cost curve is AC/AQ, or marginal cost. Because
ofitis maximized when marginal revenue equals marginal cost, the slopes are

When the firm pr

t Q* = 10, and then

qﬁal. . .
Figure 10.3(b) shows both the corresponding average and marginal revenue

Lrves and average and marginal cost curves. Marginal revenue and marginal

$

400

ost intersect at Q* = 10. At this quantity, average cost is $15 per unit and price
530 per unit. Thus average profit is $30 — $15 = $15 per unit. Because 10 units

re sold, profit is (10)($15) = $150, the area of the shaded rectangle.

A Rule of Thumb for Pricing

e know that price and output should be chosen so that marginal revenue
uals marginal cost, but how can the manager of a firm find the correct price
nd output level in practice? Most managers have only limited knowledge of the
verage and marginal revenue curves that their firms face. Similarly, they might
Lnow the firm’s marginal cost only over a limited output range. We therefore
-ant to translate the condition that marginal revenue should equal marginal
ast into a rule of thumb that can be more easily applied in practice.

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

5/Q

vr 2 AR _A(PQ)
AQ T AQ

Quantity

Note that the extra revenue from an incremental unit of quantity, A(PQ)/AQ, has
two componerits:

1. Producing one extra unit and selling it at price P brings in revenue
()(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 AP/AQ,
which reduces the revenue from all units sold (i.e., a change in revenue

QIAP/AQ]).
Thus,

ety oY)

Part (a) shows total revenue R, total cost C, and profit, the difference between

two. Part (b) shows average and marginal revenue and aver

Marginal revenue is the slope of the total revenue curve, and marginal cost is
slope of the total cost curve. The profit-maximizing output is Q* = 10, the po

where marginal revenue equals marginal cost. At this outpu
profit curve is zero, and the slopes of the total revenue an

equal. The profit per unit is $15, the difference between average revenue and averds

cost. Because 10 units are produced, total profit is $150.

ge F)btamed the expression on the right by taking the term Q(A P/AQ) and multi-
?Iymg and dividing it by P. Recall that the elasticity of demand is defined as
E= P/QNAQ/AP). Thus (Q/P)(AP/AQ) is the reciprocal of the elasticity of
demand, 1/ E,; measured at the profit-maximizing output, and i

Quantity

age and marginal ¢
MR =P + P(1/E,)

t level, the slope of

%*EOVV b . ’ . . . .

~ 0w, because the firm'’s objective is to maximize profit, we can set marginal rev
inal rev-

d total cost curves art ) P , g

fue equal to marginal cost:

st P+ P(1/E) = 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 In 1995, Astra-Merck was pricing Prilosec at about $3.50 per daily dose. (By

contrast, the prices for Tagamet and Zantac were about $1.50 to $2.25 per daily

dose.) Is this pricing consistent with the markup formula (10.2)? The marginal
p-MC_ 1 10.1) cost of producing and packaging Prilosec is only about 30 to 40 cents per daily
P E, dose. This low marginal cost implies that the price elasticity of demand, Ep,

<hould be in the range of 1“01}ghly —1.0 to —1.2. Based on statistical studies of
This relationship provides a rule of thumb for pricing. The left-hand g har}x'{acetytical d(et?1a:(;115, th1§ is u;lclej‘eid a 1'easonablli eshrflatedf‘oit};godenTagd

(P — MC)/P, is the markup over marginal cost as a percentage of price. The’ e}asﬁafy: T111115/ S:t i?c?01115615}tj:cte‘3t11Huo-sffﬂat ?; giaf Epf e/\C?l? .lr;o percent

tionship says that this markup should equal minus the inverse of the elasticity pver margmal co nt with our rule of thumb 10T pricing.

demand.? (This figure will be a positive number because the elasticity

demand is negative.) Equivalently, we can rearrange this equation to expres

price directly as a markup over marginal cost: ‘

hifts in Demand

MC

- = a competitive market, there is a clear relationship between price and the
1+ (1/E)

uantity supplied. That relationship is the supply curve, which, as we saw in
Chapter 8, represents the marginal cost of production for the industry as a
Jhole. The supply curve tells us how much will be produced at every price.

A monopolistic market has no supply curve. In other words, there is no one-to-one
ationship between price and the quantity produced. The reason is that the
onopolist’s output decision depends not only on marginal cost but also on the
hape of the demand curve. As a result, shifts in demand do not trace out the
ories of prices and quantities that correspond to a competitive supply curve.
stead, shifts in demand can lead to changes in price with no change in output,
hanges in output with no change in price, or changes in both.

_ This principle is illustrated in Figure 10.4(a) and (b). In both parts of the fig-
e, the demand curve is initially D, the corresponding marginal revenue curve
MR, and the monopolist’s initial price and quantity are P, and Q,. In Figure
0.4(a), the demand curve is shifted down and rotated. The new demand and
arginal revenue curves are shown as D> and MR,. Note that MR, intersects the
narginal cost curve at the same point that MR, does. As a result, the quantity
roduced stays the same. Price, however, falls to P,.

In Figure 10.4(b), the demand curve is shifted up and rotated. The new mar-
ginal revenue curve MR, intersects the marginal cost curve at a larger quantity,
, instead of Q;. But the shift in the demand curve is such that the price charged
 exactly the same.

Shifts in demand usually cause changes in both price and quantity. But the
pecial cases shown in Figure 10.4 illustrate an important distinction between
monopoly and competitive supply. A competitive industry supplies a specific
uantity at every price. No such relationship exists for a monopolist, which,
epending on how demand shifts, might supply several different quantities at
he same price, or the same quantity at different prices.

P (10.2)

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

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

n 1995, a new drug developed by Astra-Merck became available for the‘lon
term treatment of ulcers. The drug, Prilosec, represented a new generation
antiulcer medication. Other drugs to treat ulcer conditions were ah‘ec?dy on th
market: Tagamet had been introduced in 1977, Zantac in 1983, Pepcid in 195
and Axid in 1988. As we explained in Example 1.1, these four drugs worke !
much the same way to reduce the stomach’s secretion of acid. Prilosec, hoi
ever, was based on a very different biochemical mechanism and was mi
more effective than these earlier drugs. By 1996, it had become the best-sellin
drug in the world and faced no major competitor.”

* Remember that this markup equation applies at the point of a profit maximurm, It l?oth tl;\(g;}aﬁ The E%%@@'& of a Tax
ity of demand and marginal cost vary considerably over the range of outputgundel cons = .
vou may have to know the entire demand and marginal cost curves to determine the optimufl &

. Afax 0 . s rr SURT
put level. On the other hand, you can use this equation to check whether a particular output ! -y n' output can ilSO have a different effect on a llior}cipohst than Or} a Com—
and price are optimal. ) ; ve industry. In Chapter 9, we saw that when a specific (i.e., per-unit) tax is
5 prilosec, developed through a joint venture of the Swedish firm Astra and the U.S. firm Merd;g imposed on a competitive industry, the market price rises by an amount that is
introduced in 1989, but only for the freatment of gastroesophageal reflux disease, and was 8P &5 than the tax, and that the burden of the tax is shared by producers and con-

‘ -ty tin
i ras tl oval for long-term ulcer treatmen . ) ) : : ‘
for ?hc')rt-ttir;‘ cﬁiéfitrer;\enl;zelrgr?;I\I;t\}c?rs thfouF: In 1998, Astra bought Merck’s share @ tmers. Under monopoly, however, price can sometimes rise by more than the
however, v larg ) %mount of the tax.

rights to Prilosec. In 1999, Astra acquired the firm Zeneca and is now called AstraZeneca.
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In §9.6, we explain that a spe-
cific tax is a tax of a certain
amount of money per unit
sold, and we show how the
tax affects price and quantity.



336 Part 3

Market Structure and Competitive Strategy

$/Q

Shifting the demand curve shows that a monopolistic market has no supply curve—i.e., there is no one-to-one r

D,
Dy D,
Quantity Quantity

tionship between price and quantity produced. In (a), the demand curve D, shifts to new demand curve D,. But
new marginal revenue curve MR, intersects marginal cost at the same point that the old marginal revenue curve MR,
did. The profit-maximizing output therefore remains the same, although price falls from P, to P;. In (b), the new m
ginal revenue curve MR, intersects marginal cost at a higher output level Q,. But because demand is now more elas:

tic, price remains the same.

In §8.2, we explain that a firm
maximizes its profit by choos-
ing the output at which mar-
ginal revenue is equal to mar-
ginal cost.

Analyzing the effect of a tax on a monopolist is straightforward. Suppose a
specific tax of t dollars per unit is levied, so that the monopolist must remit ¢ dol
lars to the government for every unit it sells. Therefore, the tirm’s marginal {(and
average) cost is increased by the amount of the tax . If MC was the firm'’s origi-
nal marginal cost, its optimal production decision is now given by

MR = MC + ¢

Graphically, we shift the marginal cost curve upward by an amount £, and
find the new intersection with marginal revenue. Figure 10.5 shows this. Here Qs
and P, are the quantity and price before the tax is imposed, and Q, and P; are the
quantity and price after the tax. ‘

Shifting the marginal cost curve upward results in a smaller quantity arfd
higher price. Sometimes price increases by less than the tax, but not always—1ft
Figure 10.5, price increases by iore than the tax. This would be impossible ina
competitive market, but it can happen with a monopolist because the relation-
ship between price and marginal cost depends on the elasticity of demand-

Suppose, for example, that a nionopolist faces a constant elasticity demand

curve, with elasticity —2, and has constant marginal cost MC. Equation (10:2)
then tells us that price will equal twice marginal cost. With a tax ¢, marginal ?Gﬁf
increases to MC + ¢, so price increases to 2(MC + t) = 2MC + 2¢; that is, it r’zs%:
by twice the amount of the tax. (However, the monopolist’s profit nonetheless
falls with the tax.)
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With a tax ¢ per unit, the firm’s effective marginal cost is increased by the amount ¢ to
C + t. In this example, the increase in price AP is larger than the tax t.

*The Multiplant Firm

Wehave 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
two 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 two steps.

B Step 1. Whatever the total output, it should be divided between the two plants

so that marginal cost is the same in each plant. Otherwise, the firm could reduce its
costs and increase its profit by reallocating production. For example, if marginal
costat Plant 1 were higher than at Plant 2, the firm could produce the same out-
putata lower total cost by producing less at Plant 1 and more at Plant 2.

B Step 2. We know that total output must be such that marginal revenue equals
marginal cost. Otherwise, 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 units would exceed the cost. Since marginal costs must be the same
ateach plant, and marginal revenue must equal marginal cost, we see that
profit is maximized when marginal revenue equals marginal cost at ench plant.

We can also derive this result algebraically. Let Q; and C; be the output and
Pcl)st of production for Plant 1, Q, and C, be the output and cost of production for
ant2, and Qr = Q; + Q, be total output. Then profit is

T = PQT — C[(Ql) - CZ(QZ)
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s Now we can find the profit-maximizing output levels Qy, Q,, and Q. First,
gmd'the intersection of MC; with MR; that point determines total output Qr.
Next, draw a hor‘izqntal lin.e from that point on the marginal revenue curve to
;he vertical axis; pomt MR* determines the firm’s marginal revenue. The inter-
sections of the marginal revenue line with MC,; and MC, give the outputs Q; and
. for the two plants, as in equation (10.3).

~ Note that total output Qr determines the firm’s marginal revenue (and hence
its price P*). Q; and Q,, however, determine marginal costs at each of the two
jants. Because MCr was found by horizontally summing MC; and MC,, we
Lnow that Qy + Qy = Qr. Thus these output levels satisfy the condition that
MR = MC, = MC,.

The firm should increase output from each plant until the incremental pyg
from the last unit produced is zero. Start by setting incremental profit from o,
put at Plant 1 to zero:

Am ___i(l_jgﬁ__ﬁ_cl:o
AQl AQl AQl

Here A(PQ;)/AQ, is the revenue from producing and selling one more unit, i,
marginal revenue, MR, for all of the firm’s output. The next term, AC;/AQ,
marginal cost at Plant 1, MC;. We thus have MR — MC; =0, or

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

MR = MG, 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 shown in Figure 10.7(a). Let’s assume that these

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

MR = MC, = MC, (10.3)

Figure 10.6 illustrates this principle for a firm with two plants. MC, and'M
are the marginal cost curves for the two plants. (Note that Plant 1 ha§ highe
marginal costs than Plant 2.) Also shown is a curve labeled MCy. This is th
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firm’s total marginal cost and is obtained by horizontally summing MC, an 20 2.00

-~ Market Demand s/Q

$/Q

_— Demand Faced by Firm A
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MR*

MC,
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Part (a) shows the market demand for toothbrushes. Part (b) shows the demand for toothbrushes as seen by Firm A.
Ata market price of $1.50, elasticity of market demand is — 1.5. Firm A, however, sees a much more elastic demand
e D because of competition from other firms. At a price of $1.50, Firm A’s demand elasticity is — 6. Still, Firm A
has some monopoly power: Its profit-maximizing price is $1.50, which exceeds marginal cost.

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

A firm with two plants maximizes profits by choosing output levels Q; and Q

. . : —
that marginal revenue MR (which depends on fofal output) equals marginal costs Vote the similarity to th btained
! e similarity to the way we obtained a competitive industry’s supply curve in Chapter § by
each plant, MC, and MG, Tzontally summing the marginal cost curves of the individual firms.
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four firms are producing an aggregate of 20,000 toothbrushes per day (500q
per day each) and selling them at $1.50 each. Note that market demand ¢
relatively inelastic; you can verify that at this $1.50 price, the elasticity 4
demand is —1.5.

Now suppose that Firm A is deciding whether to lower its price to increas

mizing price excegds marginal cost. In particular, we can use the markup ratio of

rice minus marginal cost to price that we introduced earlier as part of a rule of

shumb for pricing. This measure of monopoly power, introduced by economist

 bba Lerner in 193?’1, is called the Lerner Index of Monopoly Power. It is the dif-  Lerner Index of Monopoly
Lrence between price and marginal cost, divided by price. Mathematically: Power Measure of monopoly

sales. To make this decisior, it needs to know how its sales would respond tg power calculated as excess of
change in its price. In other words, it needs some idea of the demand curve L= (P - MC)/P price over marginal cost as a
‘ fraction of price.

faces, as opposed to the market demand curve. A reasonable possibility is showy
in Figure 10.7(b), where the firm’s demand curve D is much more elastic than
the market demand curve. (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 will drop—say,
from 5000 units to 3000—as consumers buy more toothbrushes from other firms,
(If all firms raised their prices to $1.60, sales for Firm A would fall only to 4500;}'
But for several reasons, sales won’t drop to zero as they would in a perfectiy'
competitive market. First, if Firm A’s toothbrushes are a little different from its
competitors, some consumers will pay a bit more for them. Second, other firmg
might also raise their prices. Similarly, Firm A might anticipate that by lowering
its price from $1.50 to $1.40, it can sell more, perhaps 7000 toothbrushes 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 Firm A’s demand curve depends both on how much its product differs
from its competitors’ products and on how the four firms compete with one
another. We will discuss product differentiation and interfirm competition in
Chapters 12 and 13. But one important point should be clear: Firm A is likely to
face a demand curve which is more elastic than the market demand curve, but which is
1ot infinitely elastic like the demand curve facing a perfectly competitive firn.

Given knowledge of its demand curve, how much should Firm A produce?
The same principle applies: The profit-maximizing quantity equates marginal
revenue and marginal cost. In Figure 10.7(b), that quantity is 5000 units. The cor-
responding price is $1.50, which exceeds marginal cost. Thus atthough Firm A is
not a pure monopolist, it does have nmonopoly power—it can profitably charge a
price greater than marginal cost. Of course, its monopoly power is less than it
would be if it had driven away the competition and monopolized the market,
but it might still be substantial. .

This raises two questions.

The Lerner index always has a value between zero and ore. For a perfectly
competitive firm, P =MC, so that L = 0. The larger L, the greater the degree of
monOPOIY power.

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

L=(P—-MC)/P=—1/E, (10.4)

~ Remember, however, that E, is now the elasticity of the firn’s demand curve, not
 the market demand curve. In the toothbrush example discussed above, the elas-
city of demand for Firm A is —6.0, and the degree of monopoly power is
1/6=10.167"

Note that considerable monopoly power does not necessarily imply high
 profits. Profit depends on average cost relative to price. Firm A might have moore
__monopoly power than Firm B but earn a lower profit because of higher average
_ costs.

The Rule of Thumb for Pricing

In the previous section, we used equation (10.2) to compute price as a simple
markup over marginal cost:

- MC
1+ (1/Ey)

_ This relationship provides a rule of thumb for any firm with monopoly power.
We must remember, however, that E, is the elasticity of demand for the firm, not

 theelasticity of market demand. .

; [tis harder to determine the elasticity of demand for the firm than for the

i market because the firm must consider how its competitors will react to price
Clhanges. Essentially, the manager must estimate the percentage change in the

ﬁrm's unit sales that is likely to result from a 1-percent change in the firr(;’s price.

This estimate might be based on a formal model or on the manager’s intuition

and experience. 7

Given an estimate of the firm's elasticity of demand, the manager can calcu-

ate the proper markup. If the firm’s elasticity of demand is large, this markup

1. How can we nieasure monopoly power in order to compare one firm with
another? (So far we have been talking about monopoly power only in quali-
tative terms.) ,

2. What are the sources of monopoly power, and why do some firms 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 Monopoly Power

Nlrl;nhse.r% ie;;et t]};ree problemsv with apPlyil?g ‘the Lerner index to the analysis of public policy toward
ermor inde/' eclauis,e ‘margmal cos_t is dlfflcult Fo measure, average variable cost is often used in
Scrutny) it); calcu abtlcl)ns/ Second, if the f1rm prices below its optimal price (possibly to avoid legal
Iy ,as ep?telghav r_nor10poly power will not be 1_1oted by the index. Third, the index ignores
ph'lchk, “TPl)lec 7\?1 sasirrl;rl;fnitécfh \/?S neffeclts: gf the lfearnmg curve and sh,i,fts in demand. See Robert S.
B(Aprﬂ 1985): 193-222 Monopoly Power in Dynamic Markets,” Journal of Law and Economnics

Remember the important distinction between a perfectly competitive firm anda
firm with monopoly power: For the contpetitive firni, price equals marginal cost; for
the firm with monopoly power, price exceeds marginal cost. Therefore, a natural way

to measure monopoly power is to examine the extent to which the profit-max
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ate at night, 0T May find it inconvenient to drive to the supermarket. The elas-
ity Of demand for a convenience store is about —5, so the markup equation
iies that its prices should be about 25 percent above marginal cost, as
indeed they typically are.

The Lerner index, (P — MC)/P, tells us that the convenience store has more
monopoly power, but do?s it make larger profits? No. Because its volume is far
maller and its average fixed costs are larger, it usually earns a much smaller
-ofit than a large supermarket, despite its higher markup.

Finally, consider a producer of designer jeans. Many companies produce
eans, but some consumers will pay much more for jeans with a designer label.
st how much more they will pay—or more exactly, how much sales will drop
in response to higher prices—is a question that the producer must carefully
onsider because it is critical in determining the price at which the clothing will
e 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 527 range.

Quantity Quantity

inverse of the elasticity of demand facing the firm. I'f the firm
and the firm has little monopoly power. The opposite is

! The markup (P — MC)/P is equal to mi}‘ltls the
demand is elastic as in (a), the markup is small
demand is relatively inelastic, as in (b).

uring 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
mall retail outlets than are sold outright, the market for sales is large and
growing. Producers, however, found it difficult to decide what price to charge
or cassettes. As a result, in 1985 popular movies were selling for vastly different

will be small (and we can say that the firm has very little monopoly power?,"
the firm'’s elasticity of demand is small, this markup will be large Sand. the ﬁrm
will have considerable monopoly power). Figures 10.8(a) and 10.8(b) illustra

these two extremes.

PﬁCQS, as the data for that year show in Table 10.2.
Si Note that while The Empire Strikes Back was selling for nearly $80, Star Trek,
ne 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
miliree examples should help clarify the use of markup pricing. Considé?f
é retail supermarket chain. Although the elasticity of market demand fe
food is small (about — 1), several supermarkets usually serve mqst areas, :90 a5t 5
single supermarket can raise its prices very much without losing many €
tonfers to other stores. As a result, the elasticity of demand ffar any one st 1985 1088
market is often as large as —10. Substituting this number for E, in equa TITLE RETAIL PRICE (S) — T
(10.2), we find P = ME/(l ~0.1) = MC/(0.9) = (1.11)MC. In other words, i
ma‘lza,crer of a typical supermarket should set prices about 11 percent.agt,h rple Rain $29.98 Austin Powers 51049
margiial cost. For a reasonably wide 1“ang1e of outpﬁt level.s (f(')"e;)“i:fa iders of the Lost ATk o YT 22
i e and tl f its emplovees will remain fixed), malg |
S o s st of numbef o the food a ’ le, plus the costs of st ne Fonda Workout 59.95 There's Something about Mary 13.99
costincludes the cost of purchasing the food at w lolesale, plus . : ! :
ine the food, arranging it on the shelves, etc. For most supermarkets, ! e Empire Strikes Back 79.93 o Workout o
[=] 4 :
markup is indeed about 10 or 11 percent. 4 eek and e An Officer and a Gentleman 2495 Lethal Weapon 4 16.99
wvenience stores, which are often open / days a W : : L .
74Sf?(?)ilrlsczngl:i}letlxt;icallv charge higher prices than supermarkets. Wf‘;ﬁ ar Trek: The Motion Picture 24.95 Men in Black 1299
_Because a convéiﬁehce store faces a less elastic demand curve. Its custofmfeéieaé ar Wars 29.8 Armageddon e
generally less price sensitive. They might need a quart of milk or a loaf ot O%
g y
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Video sales

ideo rentals

510 billion

Why do some firms have considerable monopoly power while other firms have
Jittle or none? Remember that monopoly power is the ability to set price above
marginal cost and that the amount by which price exceeds marginal cost
depends inversely on the elasticity of demand facing the firm. As equation (10.3)
chows, 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
bﬁpermarket chain) face demand curves that are more elastic than those faceg 1’by
others (e.g., a producer of designer clothing)?

Three factors determine a firm'’s elasticity of demand:

e

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

1~

2. The mumber of firins in the market. If there are many firms, it is unlikely that
any one firm will be able to affect price significantly.

1990 1991 1992 1993 1994 1995 1996 1997

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

Between 1990 and 1997, lower prices induced consumers to buy many more videos
While revenues from sales more than doubled, rental revenues were flat.

The Elasticity of Market Demand

If there is only one firm—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 firm. Recall our
example of the toothbrush producers illustrated in Figure 10.7. The market
demand for tgothbrushes might not be very elastic, but egch 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
theelasticity of demand for each firm could never become smaller in magl'li}t?ude’

divergence of views on pricing by producers. The issue was whether lower
prices would induce consumers to buy videocassettes rather than rent them
Because producers do not share in the retailers’ revenues from rentals, they
should charge a low price for cassettes only if that will induce enough con-
sumers to buy them. Because the market was young, producers had no good -
estimates of the elasticity of demand, so they based prices on hunches or trial
and error.”

As the market matured, however, sales data and market research studies puf :
pricing decisions on firmer ground. They strongly indicated that demand was
elastic and that the profit-maximizing price was in the range of $15 to $30. As
one industry analyst said, “People are becoming collectors. . . . As you lower |
the price you attract households that would not have considered buying ata
higher price point.”” By the 1990s, most producers had lowered prices across
the board. As Table 10.2 shows, in 1999 prices of top-selling videos were consid-
erably lower than in 1985. As a result of these price declines, sales of videos
increased steadily during the 1990s, as did profits from these sales. As Figure
10.9 shows, revenues from video sales more than doubled from 1990 to 1997
while revenues from rentals remained fairly flat. ‘

Becau;e the demand for oil is fairly inelastic (at least in the short run), OPEC

ould raise oil prices far above marginal production cost during the 19%05 and

arly 1980s. Because the demands for such commodities as coffee? cocoa, tin, and

z};per. are rpuch more elastic, attempts by producers to cartelize these markets

ﬁmiralse prices have largely failed. In each case, the elasticity of market demand
ts the potential monopoly power of individual producers.

The Number of Firms

Th . .

O:}Secor.ld determinant of a firm’s demand curve—and thus of its monopoly
moner~1s the number of firms in its market. Other things being equal, the
o ?foly fpower of each firm will fall as the number of firms increases. As more

ore firms compete, each firm will find it harder to rai i i
- / o raise prices and avoid
0sing sales to other firms. F 1

R

8 “Video Producers Debate the Value of Price Cuts,” New York Times, February 19, 1985.
® “Srudios Now Stressing Video Sales Over Rentals,” New York Tinmes, October 17, 1989: .FO{
detailed study of videocassette pricing, see Carl E. Enomoto and Soumendra N. Ghosh, “Pricing &
the Home-Video Market” (working paper, New Mexico State University, 1992).
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What matters, of course, is not just the total number of firms, but the nump,
of “major players”’—firms with significant market share. For example, if 4
two large firms account for 90 percent of sales in a market, with another 20 g
accounting for the remaining 10 percent, the two large firms might have cong;
erable monopoly power. When only a few firms account for most of the sales iy
market, we say that the market is highly concentrated 10

It is sometimes said (not always jokingly) that the greatest fear of Americay
business is competitiort. That may or may not be true. But we would certain]y
expect that when only a few firms are in a market, their managers will prefg,
that no new firms enter. An increase in the number of firms can only reduce#,
monopoly power of each incumbent firm. An important aspect of compet;

qun can make an industry more competitive in the long run. Large short-run

sofits can induce new firms to enter an industry, thereby reducing monopoly
ower over the longer term. ’

a Compet%tlve1 ‘market, price equals marginal cost. Monopoly power, on the
ther hg‘md,}mp ies .that price exceeds marginal cost. Because monopoly power
cults in higher prices and lower quantities produced, we would expect it to

barrier to entry Condition strategy (discussed in detail in Chapter 13) is finding ways to create barriers tﬁ ake consumers worse off and the firm better off. But suppose we value the
that impedes entry by new entrv—conditions that deter entry by new competitors ~ ‘ ¢ ' '

y D3 7 . . consumers th - - .
competitors. ry y by p elfare Of the same as that of producers. In the aggregate, does

Sometimes there are natural barriers to entry. For example, one firm may hay,

a patent on the technology needed to produce a particular product. This makes;
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 saj
of a book, music, or a computer software program to a single company, and th
need for a government license can prevent new firms from entering the market
for telephone service, television broadcasting, or interstate trucking. Finall
In 57;4, we explain tfhat ;a firm  pconomies of scale may make it too costly for more than a few firms to supply the
fvnllmcé}r\sifiia)ﬁcl‘lrgf}jlg i tSSCZL?tput entire market. In some cases, economies of scale may be so 1a1‘ge~that it is mos
efficient for a single firm—a natural monopoly—to supply the entire market. Wi

with less than a doubling of -
cost. will discuss scale economies and natural monopoly in more detail shortly.

onopoly power make consumers and producers better or worse off?

We can answer this question .b'y cqmparing the consumer and producer sur-

.15 that results when a competitive industry produces a good with the surplus

hat results when a monopolist supplies the entire market."! (We assume that the  In §9.1, we explain that con
TRt Je " ; . S7.4, -

ompetitive mar ket and the monopolist have the same cost curves,) Figure 10.10  sumer surplus is the total

hows the average and marginal revenue curves and marginal cost curve for the benefit or value that con-

Dl'lOpOhS’f. To maximize profit, the firm pro duces at the poin t where marginal sumers receive beyond what

7 thev pay for a good; d
venue equals marginal cos : i i X b  lozous men.
q g ost, so that the price and quantity are E, and Q,. Ina  surplus is the analogous mea-

ompetitive market, price must equal marginal cost, so the competitive price ~ SHr® for producers.
nd quantity, I and Q,, are found at the intersection of the average revenue

el

o

The Interaction Among Firms

The ways in which competing firms interact is also an important—and some-
times the most important—determinant of monopoly power. Suppose there are
four firms in a market. They might compete aggressively, undercutting one l
another’s prices to capture more market share. This could drive prices down fo
nearly competitive levels. Each firm 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 firms might not compete much. They might even col-
Jude (in violation of the antitrust laws), 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 when firms compete aggressively and is larger when they
cooperate. V

Remember that a firm’s monopoly power oftent changes over time, as its Oper
ating conditions (market demand and cost), its behavior, and the behavior of it
competitors change. Monopoly power must therefore be thought of in.
dynamic context. For example, the market demand curve might be very inelasti
io the short run but much more elastic in the long run. (Because this is the cas
with oil, the OPEC cartel enjoved considerable short-run but much less long-rutt.
morniopoly power.) Furthermore, real or potential monopoly power in the short

Dead\\fgight Loss
¢ MC

- :; sv\iic;ed recfangle and triangles show changes in consumer and producer sur-

A dn moving from competitive price and quantity, P and Q,, to a monopolist’s
. quanh.ty, B, and Q,,. Because of the higher price, consumers lose A + B
producer gains A — C. The deadweightlossis —B — C.

10 A ctatistic called the concentration ratio, which measures the fraction of sales accounted for by, £22
the four largest firms, is often used to describe the concentration of a market. Concentration is 02

I th

ere were two or more fi ch i

. . irms, each with s ; oy R

but not the only, determinant of market power ‘ th some monopoly power, the analysis would be more

mplex, However, the basic results would be the same.
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(demand) curve and the marginal cost curve. Now let’s examine how Surplys
changes if we move from the competitive price and quantity, £ and Q,, tg the
monopoly price and quantity, B, and Q,,..

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 amoyp;
given by rectangle A. Those consumers who do not buy the good at price P,
who will buy at price P also lose surplus—namely, an amount given by triangl‘
B. The total loss of consumer surplus is therefore A + B. The producer, howevye,
gains rectangle A by selling at the higher price but loses triangle C, the adg;
tional profit it would have earned by selling Q. — Q,, at price R. The total gainiy
producer surplus is therefore A — C. Subtracting the loss of consumer surpjyg
from the gain in producer surplus, we see a net loss of surplus given by B + ¢
This is the deadweight loss from monopoly power. Even if the monopolist’s profiys
were taxed away and redistributed to the consumers of its products, thers
would be an inefficiency because output would be lower than under conditigng
of competition. The deadweight loss is the social cost of this inefficiency.

MC

L,

et Marginal revenue
/" curve when price
is regulated to be
no higher than p,

I

I

! AR
I

]

i

I

Rent Seeking

In practice, the social cost of monopoly power is likely to exceed the deadweight

loss in triangles B and C of Figure 10.10. The reason is that the firm may engage

rent seeking Spending in rent seeking: spending large amounts of money in socially unproductive
money in socially unproduc- efforts to acquire, maintain, or exercise its monopoly power. Rent seeking might
tive efforts to acquire, main- involve lobbying activities (and perhaps campaign contributions) to obtain gov-
tain, or exercise monopoly =4 S . cprl
power. 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 entry worthwhile. We would expect the economic incentive to incur rent-

seeking costs to bear a direct relation to the gains from monopoly power (ie,

rectangle A minus triangle C). Therefore, the larger the transfer from consumers

to the fitm (rectangle A), the larger the social cost of monopoly.™* ‘

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 corn.

(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.

Q3 Quantity

FIG

.If left alone,.a mqrppohst prodgces Q,. and charges P,. When the government
1mé305€5 Ttpr;cef ceiling of P, the firm'’s average and marginal revenue are constant
a:e eqtila 0‘ i cir output levels up to Q,. For larger output levels, the original aver-
?D arlu Talgma revenue curves apply. The new marginal revenue curve is, there-
" . . L1t . !

ore, the dark purple line, which intersects the mareinal cost curve at Q,. Wh i

is lowered to P, at the poi { i in ‘enue, ooput
: ) &, at the point where marginal cost intersects average revente, output

- o P ’
Increases to 1ts maximum Q.. This is the output that would be produced by a com-

petltl&e 111(.[ ustr 5 LO‘VeI“lU Pnce lertheI t Ie ll. C 1 tto (2'\ T (.l cau
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We s in C - 9 i iti
saw in Chapter 9 that in a competitive market, price regulation alwav
results in a deadweight loss This need not be tI [ when a fiem T
g . not be the case, however, when a firm has

mo ; rer. . 1 1
: ’n;)pol} power. On t'he contrary, price regulation can eliminate the dead-
weight loss that results from monopoly power.

Figure 10.11 illustrates price regulation. P, and Q,
ﬁ_lat result without regulation. No ;
higher than F. Because the firm c

are the price and quantity
W suppose the price is regulated to be no
00, its mere v e i anv cl‘1arge no more t1.1an Py for output levels up
aester o thec ven 1? curve is a horlzon.tal‘ line at P,. For output levels
evenue e 'bA : tl411:3\‘\ average r:evenue curve is identical to the old average
) e: 1ese output levels, the firm will charee less than P, and
Mljl'lbe unaffected by the regulation. 7 e
e .
U shon by o o 1
Surto o oo shown by Ik purple line in Figure 10.10. Fo
than Qy thg r1ewO 1‘nar0§1aelnliie€;1;1315 a?*’verc”.tgg revenue. For outPL}t levels greater
i brodute Etitv o ﬂle cutll\ els 1c-1ent1c.al to the.01‘1gma1 curve. The
e curp g et 3} : clc use that is the point at which its marginal rev-
e, s marginal cost curve. You can verify that at price P, and
v Qy, the deadweight loss from monopoly power is reduced.

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 laws at the eﬁfi ‘
of the chapter. Here, we examine another means by which government can limit..
monopoly power—price regulation. __

average rev-
r output lev-

2 The concept of rent seeking was first developed by Gordon Tullock. For more detailed disgussiozii .
see Gordon Tullock, Rent Seeking (Brookfield VT: Edward Elgar, 1993), or Robert D. Tothf)ﬂ ans .
Roger D. Congleton, The Economic Analysis of Rent Seeking (Brookfield, VT: Edward Elgar, 1995).
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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.

ush the firm'’s price down to the competitive level P. At that level, however,
ice would not cover average cost and the firm would go out of business. The
gi”f alternative is therefore to set the price at P, where average cost and average
el . . .
révenue intersect. In that case, the firm earns no monopoly profit, and output is
s large as it can be without driving the firm out of business

As the price is lowered further, the quantity produced cont"in'ues to incre
and the deadweight loss to decline. At price P“C where average rev enue ;fmd mar
ginal cost intersect, the quantity produced has increased to tbe COdITlpetltl\"e ley
the deadweight loss from monopoly power lwag be‘en ehmlpate ..Re.ducm(g th
price even more—say, to P;—results in a reduction in 'q.uanflty. ThTS, reduction
equivalent to imposing a price ceiling on a CO.II‘Ipetltl\’e' lndl:lStl}l,x A shorta
develops, (Q; — Q5), in addition to the deadwelght.loss florfn ﬁegL:j at’?on‘ As
price is lowered further, the quantity produced continues to fa ary1 the short
grows. Finally, if the price is lowered below P, the minimum average cost,
firm loses money and goes out of business.

gegulation in Practice

Recall that the competitive price (B in Figure 10.11) is found at the point at which
the firm’s marginal cost and average revenue (demand) curves intersect.
Likewise for a natural monopoly: The minimum feasible price (R in Figure 10.12)
is found at the point at which average cost and demand intersect. Unfortunately,
+ is often difficult to determine these prices accurately in practice because the
frm’s demand and cost curves may shift as market conditions evolve.

Natural Monopoly

Price regulation is most often used for natural nionopolies, such ai‘ llocal utili
companies. A natural monopoly is a firm that can produce; ‘the ein ire OHi‘put’
the market at a cost that is lower than what it WQLI.ld be if th.ele were Se"eg
firms. If a firm is a natural monopoly, it is more efficient to let it serve the engy
market rather than have several firms compete. ‘

A natural monopoly usually arises when there are st-rong econoyrmes of scal
as illustrated in Figure 10.12. If the firm represented by the figure \;\, as broken y
into two competing firms, each supplying half the mgr.ket, the av erlage cost
each would be higher than the cost incurred by thg 01‘1glr.1a.l monopo yh ;

Note in Figure 10.12 that because average cost is declining e\V/elr}W\é1 ere, m;
ginal cost is always below average cost. If the firrn were unregu Vate , 111:1 ‘gﬁ
produce Q,, and sell at the price B,. Ideally, the regulatory agency wou eto

ate-of- guiation As aresult, the regulation of a monopoly is
sually based on the rate of return that it earns on its capital. The regulatory
gency determines an allowed price, so that this rate of return is In some sense
competitive” or “fair.” This practice is called rate-of-return regulation: The
aximum price allowed is based on the (expected) rate of return that the firm
ill earn.”

Unfortunately, difficult problems arise when implementing rate-of-return
gulation. First, although it is a key element in determining the firm'’s rate of
turn, a firm'’s capital stock is difficult to value. Second, while a “fair” rate of
return must be based on the firm’s actual cost of capital, that cost depends in
turn on the behavior of 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-
aulations often leads to delays in tlie regulatory response to changes in cost and
other market conditions (not to mention long and expensive regulatory hear-
ings). The major beneficiaries are usually lawyers, accountants, and, occasion-
ally, economic consultants. The net result is regulatory lng—the delays of a year
ormore usually entailed in changing regulated prices.

Ironically, in the 1950s and 1960s, regulatory lag worked to the advantage of
regulated firms. During those decades, costs were typically falling (usually as a
%esult of scale economies achieved as firms grew). Thus regulatory lag allowed
these firms, at least for a while, to enjoy actual rates of return greater than those
tiimately deemed “fair” at the end of regulatory proceedings. Beginning in the
B70s, however, the situation changed, and regulatory lag worked to the detri-
ment of regulated firms. For example, when oil prices rose sharply, electric utili-
fies needed to raise their prices. Regulatory lag caused many of them to earn
%2tes of return well below the “fair” rates they had been earning earlier.

By the 19905, the regulatory environment in the United States had changed dra-
Tatically. Many parts of the telecommunications industry had been deregulated,
shad electric utilities in many states. Because scale economies had been largely
f?"hausted, there was no longer an argument that these firms were natural monop-
&. In addition, technological change made entry by new firms relatively easy.

$/Q

Pm

A firm is a natural monopoly because it has economies of scale (dleihgl;;gbaevg,"
and marginal costs) over its entire output range. If price were regula et A\ vieldg -
firm would lose money and go out of bu;m?ss. Setpr}g t!webpr1Fe : ~e;erssp -
largest possible output consistent with the firm'’s remaining in business; &> :
is zero.

gefa"dlatory agencies typically use a formula like the following to determine price:

P=AVC + (D + T + sK)/Q

AVC is average variable cost, Q is output, s is the allowed “fair” rate of return, D is deprecia-
" Tis taxes, and K is the firm’s current capital stock.
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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.

Market Structure and Competitive Strategy

108

So far our discussion of market power has focused entirely on the seller side of

the market. Now we turn to the buyer side. We will see that if there are ngt tog

many buvers, they can also have market power and use it profitably to affect the

price they pay for a product.
First, a few terms.

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

An oligopsony is a market with only a few buyers.

With one or only a few buyers, some buyers may have monopsony power: ;
buyer’s ability to affect the price of a good. Monopsony power enables the

buyer to purchase the good for less than the price that would prevail in ,
competitive market.

Suppose you are trying 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 marginal value to refer to the additional benefit from purchasing one
more unit of a 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 marginal value sched-
ule is your demand curve for the good. An individual’s demand curve slopes

downward because the marginal value obtained from buying one more unit of a
good declines as the total quantity purchased increases.

The additional cost of buying one more unit of a good is called the marginal

expenditure. What that marginal expenditure is depends on whether you are a
competitive buyer or a buyer with monopsony power. Suppose you are a con:

petitive buyer—in other words, you have no influence over the price of the

good. In that case, the cost of each unit you buy is the same no matter how many
units you purchase; it is the market price of the good. Figure 10.13(a) illustrates
this principle. The price you pay per unit is your average expenditure per unit,

and it is the same for all units. But what is your marginal expenditiire per unit? As

a competitive buyer, your marginal expenditure is equal to your average expei
diture, which in turn is equal to the market price of the good.

Figure 10.13(a) also shows your marginal value schedule (i.e., your demand

curve). How much of the good should you buy? You should buy until the mar
ginal value of the last unit is just equal to the marginal expenditure on that unit
Thus you should purchase quantity Q* at the intersection of the marginal exper
diture and demand curves.

We introduced the concepts of marginal and average expenditure becaust
they will make it easier to understand what happens when buyers have monop
sony power. But before considering that situation, let’s look at the ana}f}%}
between competitive buyer conditions and competitive seller conditions. Figure
10.13(b) shows how a perfectly competitive seller decides how much to prodwf
and sell. Because the seller takes the market price as given, both average and

marginal revenue are equal to the price. The profit-maximizing quantity 15 at the

intersection of the marginal revenue and marginal cost curves.

Chapter 10
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spld is found by equating price to marginal cost.

5/Q 5/Q MC
|

ME = AE P 2 AR = MR
I
I
i
i
D =MV :
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I
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i

Quantity Q* Quantity

(b)

In (a), the competitive buyer takes market price P* as given. Therefore, marginal expenditure and average expendi-
fure 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

Now suppose that you are the only buyer of the good. Again you face a mar-
ket supply curve, which tells you how much producers are wil‘ling to sell as a
function of the price you pay. Should the quantity you purchase be at the point
where your marginal value curve intersects the market supply curve? No. If you
want to maximize your net benefit from purchasing the good, you should }3L1r-
chase a smaller quantity, which you will obtain at a lower price_'

To determine how much to buy, set the marginal value from the last unit pur-
chased equal to the marginal expenditure on that unit."* Note, however, that the
market supply curve is not the marginal expenditure curve. The market supply
curve shows how much you must pay per unit, as a function of the total number
of units you buy. In other words, the supply curve is the average expenditure
curve. And because this average expenditure curve is upward sloping, the mar-
glflal expenditure curve must lie above it. The decision to buy anoextra unit
raises the price that must be paid for all units, not just the extra one.*

——

;;;iaethtem;ticglly, we carli write the net benefit NB from the purchase as NB = V' — E, where V is the

Alue to the buyer of the purchase and E is the ex i N enefit i dmiz ;

Weg L e I se and E is the expenditure. Net benefit is maximized when
ANB/AQ = AV/AQ — AE/AQ =MV - ME =0

sothat MV = ME

" To obtai i : i i
tain the marginal expenditure curve algebraically, write the supply curve with price on the

left-hand side: P=Pp Tt ; - R
. E = total ex S T LY. —
ginal expendhture fs (Q). Then total expenditure E is price times quantity, or E = P(Q)Q, and mar-

ME = AE/AQ = P(Q) + QLAPAQ)

Because - curve is . i i iti i
Pl the supply curve is upw ard sloping, AP/AQ is positive, and marginal expenditure is greater
N average expenditure. )
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The market supply curve is the monopsonist’s average expenditure curve
Average expenditure is rising, so marginal expenditure lies above it. The monopser
ist purchases quantity Q3, where marginal expenditure and marginal valy
(demand) intersect. The price paid per unit Pj, is then found from the avera
expenditure (supply) curve. In a competitive market, price and quantity, P, and Q
are both higher. They are found at the point where average expenditure (supply)

FG

These diagrams Shoxv the close analogy between monopoly and monopsony. (a) The monopolist produces where
marginal revenue intersects marginal cost. Average revenue exceeds marginal revenue, so that price exceeds marginal
pst. (b) The monopsonist purchases up to the point where marginal expenditure intersects marginal value. Marginal

marginal value (demand) intersect.

Figure 10.14 illustrates this principle. The optimal quantity for the monopson-
ist to buy, Q},, is found at the intersection of the demand and marginal expendi-
ture curves. The price that the monopsonist pays is found from the supply
curve: It is the price P}, that brings forth the supply Q3. Finally, note that this
quantity Q7 is less, and the price P}, is lower, than the quantity and price that
would prevail in a competitive market, Q. and P..

Monopsony and Monopoly Compared

Monopsony is easier to understand if you compare it with monopoly. Figures

10.15(a) and 10.15(b) illustrate this comparison. Recall that a monopolist can

charge a price above marginal cost because it faces a downward-sloping

demand, or average revenue curve, so that marginal revenue is less than average

: O
revenue. Equating marginal cost with marginal revenue leads to a quantity &

that is less than what would be produced in a competitive market, and to a price
P* that is higher than the competitive price P.. ':
The monopsony situation is exactly analogous. As Figure 10.15(b) illustrates,

the monopsonist can purchase a good at a price below its marginal value becauseit

faces an upward-sloping supply, or average expenditure, curve. Thus 'iONX
monopsonist, marginal expenditure is greater than average expendifufi
Equating marginal value with marginal expenditure leads to a quantity Q;"ha‘
is less than what would be bought in a competitive market, and to a price P that
is lower than the competitive price P.. ‘

expenditure exceeds average expenditure, so that marginal value exceeds price.

Much more commmon than pure monopsony are markets with only a few firms
competing among themselves as buyers, so that each firm has some monopsony
power. For example, the major U.S. automobile manufacturers compete with one
;ya‘nother 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 when con-
fracting for supplies of tires (and other automotive parts). ]
In a competitive market, price and marginal value are equal. A buyer with
‘monopsony power, however, can purchase a good at a price below marginal
alue. The extent to which price is marked down below marginal value depends
‘nthe elasticity of supply facing the buyer.® If supply is very elastic (Es is large),
the markdown will be small and the buyer will have little'monopsony power.
Conversely, if supply is very inelastic, the markdown will be large and the buyer

Wil have considerable monopsony power. Figures 10.16(a) and 10.16(b) illus-
ate these two cases.

%;hf lfel.\'\act relationship (analogous to equation (10.1}) is given by (MV ~ P)/P = 1/E;. This equa-
ollows because MV = ME and ME = A(PQ)/AQ = P + Q(AP/AQ). )
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Monopsony power depends on the elasticity of supply. When supply is elastic, as in (a), marginal expenditure ,
average expenditure do not differ by much, so price is close to what it would be in a competitive market. The opposi
is true when supply is inelastic, as in (b). '

Q* Quantity QF Quantity
(a) {b)

Sources of Monopsony Power

What determines the degree of monopsony power in a market? Again, we can

Chapter 10
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heir marginal value of the product, and thus they will have little monopsony
ower. On the. other hanq, if those buyers compete less aggressively, or even col-
e, prices will not be bid up very much, and the buyers’ degree of monopsony
ower might be nearly as high as if there were only one buyer.
50 as with monopoly power, there is no simple way to predict how much
10nOPSOTY pOwer b_uyers will have in a market. We can count the number of
Juyers, and we can often estimate the elasticity of supply, but that is not enough.

yonopsony power also depends on the interaction among buyers, which can be
difficult to ascertain.

_Because monopsony power results in lower prices and lower quantities pur-
chased, we 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-
gate welfare affected by monopsony power?

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,, at a price P,, such that mar-
_ginal value equals marginal expenditure. In a competitive market, price equals
marginal value. Thus the competitive price and quantity, P, and Q,, 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, P.
and Q,, to the monopsony price and quantity, P,, and Q.

draw analogies with monopoly and monopoly power. We saw that monopol
power depends on tliree 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 buyersin
the market, and how those buyers interact.

Elasticity of Market Supply A monopsonist benefits because it faces an
upward-sloping supply curve, so that marginal expenditure exceeds average
expenditure. The less elastic the supply curve, the greater the difference between
marginal expenditure and average expenditure and the more monopsony power
the buver enjoys. If only one buyer is in the market—a pure monopsonist—its
monopsorny power is completely determined by the elasticity of market supply:
If supply is highly elastic, monopsony power is small and there is little gain in
being the only buyer.

Number of Buyers Most markets have more than one buyer, and the num
ber of buyers is an important determinant of monopsony power. When the nui
ber of buyers is very large, no single buyer can have much influence over pricé
Thus each buyer faces an extremely elastic supply curve, so that the market
almost completely competitive. The potential for monopsony power arises when
the number of buyers is limited.

FIGURE
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With monopsony, the price is lower and less is sold. Because o.f.the low,
price, sellers lose an amount of surplus given by rectangle A. In addition, se[j
lose the surplus given by triangle C because of the reduced sa1e§. The tota] |
of producer (seller) surplus is therefore A + C. The buyer gains the surpl
given by rectangle A by buying at a lower price. Honiever, the buyer buys less
Q,, instead of Q., and so loses the surplus given by tr1a11gle B. The total ga
surplus to the buyer is therefore A — B. Altogether, there is a net loss of surp},
given by B + C. This is the deadweight loss fron monopsony power. Even if t
monopsonist’s gains were taxed away and redistributed to the producers, the
would be an inefficiency because output would be lower than under compet;
tion. The deadweight loss is the social cost of this inefficiency.

monopsony power by buyers in each industry. Although the degree of buyers’
monopsony power could not be measured directly, data were available for vari-
ables that help determine monopsony power, such as buyer concentration (the
fraction of total sales going to the three or four largest firms) and the average
nnual size of buyers’ orders.

The study found that buyers” monopsony power had an important effect
on the price-cost margins of sellers and could significantly reduce any monop-
oly power that sellers might otherwise have.~ Take, for example, the concentra-
Hion of buyers, an important determinant of monopsony power. In industries
where only four or five buyers account for all or nearly all sales, the price-cost
margins of 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
sutomobile parts and components, such as brakes and radiators. Each major
car producer it 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 firms. This puts companies
jike General Motors and Ford in an excellent bargaining position with respect
to their suppliers. Each supplier must compete for sales against five or ten
other suppliers, but each can sell to only a few buyers. For a specialized part, a
single auto company may be the only buyer. As a result, the automobile compa-
nies have considerable monopsony power.

This monopsony power becomes evident from the conditions under 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 tight
delivery schedules. Suppliers are also often required to respond to changes in
volume, as auto sales and production levels fluctuate. Finally, pricing negotia-
tions are notoriously difficult; a potential supplier will sometimes lose a con-
tract because its bid is a penny per item higher than those of its competitors.

Not surprisingly, producers of parts and components usually have little or no
monopoly power.

lateral Monopoly

What happens when a monopolist meets a monopsonist?_ It's hard to say. W
bilateral monopoly Market call a market with only one seller and only one b.uye_r a bilateral monopalyt
with only one seller and one vou think about such a market, you'll see why it is difficult to predict the pri
buyer. and quantity. Both the buyer and the seller are in a bargaining situation,

Unfortunately, no simple rule determines which, if either,.wﬂl get the. better part
of the bargain. One party might have more time and patience, or might be ah
to convince the other party that it will walk away if the price 1s too low or#
high.

Bilateral monopoly is rare. Markets in which a few producers have so
monopoly power and sell to a few buyers who have some monopsony pow
are more common. Although bargaining may still be involvgd, we can appl
rough principle here: Moinopsony power and nonopoly power wz.Il tend to counterac
each other. In other words, the monopsony power of buyers will reduce the effec
tive monopoly power of sellers, and vice versa. Tl1i§ (_ioes not mean thath
market will end up looking perfectly competitive; if, for example, monopol
power is large and monopsony power small, the residual mon.opoly powe
would still be significant. But in general, monopsony poter will push pric
closer to marginal cost, and monopoly power will push price closer to margm‘
value.

Power:
onopoly power, as measured by the price-cosF rgargin (‘P' t
varies considerably across manufacturing industries in the }Jnlglei{ lezat‘n
: : : . o

bome mdustnes ha\.fe price-coet margu‘/ls clos; t%,lz o ;\ \zgficl)rrll:;;eerdue in part e have seen that market power—ivhether wielded by sellers or buyers—harms

the Pnce—cost e e high - 04 or 1‘ esye \-a[n some indu tential purchasers who could have bought at com};etitive prices. In addition,

@ dlfferences’ e determ111ant5 ’Ot m}?n“OI')O );feoz;firﬁstries have more selle Market power reduces output, which leads to a deadweight loss. Excessive mar-

Ef;?iii?sd ;il;n 1(;r escil;ztilli;ﬂ:;iler; Ostenz.ssl sgmpete more aggressively than et power also rais'es Problerps of equity and fairness: If a firm has signif.icax}t

/ i / lain these variations in mOHOPO1 0I‘OPOI}".power, it will profit at the expense of consumers. In theory, a firm’s
others. Bu.t somethl.ng else can help exp o the firms’ customers. *cess profits could be taxed away and redistributed to the buyers of its products,
power—differences in monopsony pov\fer' arn.on;_., d1§ la statistical study of utsuch a redistribution is often impractical. It is difficult to determine what por-

- The role of mgnopsony b .waf was mvestea c(fhtli1 determine the egcten i onofa firm'’s profit is attributable to monopoly power, and it is even more diffi-

U“S.' manu}‘acAturm.g md‘ustrles. The ‘study Scéug ti ibuted to variations tto locate all the buyers and reimburse them in proportion to their purchases.

which variations in price-cost margins could be aftr ' f.'Iow, then, can society limit market power and prevent it from being used

?ﬁCOmpetitively? For a natural monopoly, such as an electric utility company,

ect price regulation is the answer. But more generally, the answer is to prevent

frocty

! c von i Manufac
7The study was by Steven H. Lustgarten, “The Impact of Buyer Concentration 1n Man

turin
Industries,” Review of Econontics and Statistics 57 (May 1975): 125-32 '
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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.
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firms from acquiring excessive market power in the first place, and to limj; i
use of that power if it is acquired. In the United States, this is done vig g,
antitrust laws: a set of rules and regulations designed to promote a competig;
economy by prohibiting actions that restrain, or are likely to restrain, compey;
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 laws. Section 1 of the Sherman Act (which was passed in 1890) pré;
hibits contracts, combinations, or conspiracies in restraint of trade. One ObViaugi
example of an illegal combination is an explicit agreement among producers g
restrict their outputs and/or “fix” price above the competitive level. There haye
been numerous instances of such illegal combinations. For example:

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

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 executives were sentenced to prison terms
ranging from two to three years for their roles in the price-fixing scheme.®

8 In 1999, four of the world’s largest drug and chemical companies—Roche
A.G. of Switzerland, BASF A.G. of Germany, Rhéne-Poulenc of France, and
Takeda Chemical Industries of Japan—were charged by the U.S. 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."”

Firm A and Firm B need not meet or talk on the telephone to violate Sectionl
of the Sherman Act; implicit collusion in the form of parallel conduct can also be
construed as violating the law. For example, if Firm B consistently follows Firm
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 over-supply), an implicit understanding
may be inferred.™

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 (1914) 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

1811 1993, ADM and three other firms were charged with fixing carbon dioxide prices. In the lysine
case, proof of the conspiracy came in part from tapes of meetings at which prices were set and mar:
ket shares divided up At one meeting with executives from Ajinimoto Company of Japan, another
lysine producer, James Randall, then the president of ADM, said, “We have a saving at this company.
Our competitors are our friends and our customers are our enemies.” See “Video Tapes Take S%tﬁf
Role at Archer Daniels Trial,” New York Times, August 4, 1998; “Three Sentenced in Archer Daniels
Midland Case,” New York Tines, July 10, 1999.

1 “Tearing Down The Facades of ‘Vitamins Inc.,” New York Times, October 10, 1999.

*The Sherman Act applies to all firms that do business in the United States (to the extent that a con
spiracy to restrain trade could affect U S. markets). However, foreign governments (or firms operat:
ing under their government’s control) are not subject to the act, so OPEC need not fear the wrath Gf
the Justice Department. Also, firms can collude with respect to exports. The Webb-Pomerene A¢
(1918) allows price fixing and related collusion with respect to export markets, as loig a5 domesie
markets are unaffected by such collusion. Firms operating in this manner must form a “Webb-Pomeren¢
Association” and register it with the government
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from a competitor. It also makes it illegal to engage in predatory pricing—

buy . . . . '
o designed to drive current competitors out of business and to discourage
ng o o

Tic]

pew 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
more dominant firm, or by one firm acquiring or taking control of another firm
py purchasing its stock. The Clayton Act prohibits mergers and acquisitions if
ﬁ;ev “gubstantially lessen competition” or “tend to create a monopoly.”

The antitrust laws also limit possible anticompetitive conduct by firms 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 liable if they can show that the price differ-
ences were necessary to meet competition. (As we will see in the next chapter,
rice 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 laws is the Federal Trade
Commission Act (1914, amended in 1938, 1973, 1975), which created the Federal
Trade Comrunission (FTC). This act supplements the Sherman and Clayton acts
by fostering competition through a whole set of prohibitions against unfair and
anticompetitive practices, such as deceptive advertising and labeling, agree-

_ments with retailers to exclude competing brands, and so on. Because these pro-

hibitions are interpreted and enforced in administrative proceedings before the
FIC, the act provides broad powers that reach further than other antitrust laws.

The antitrust laws are actually phrased 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
aneed for common law (i.e., the practice whereby courts interpret statutes)
and supplemental provisions and rulings (e.g., by the FTC or the Justice
Department).

Enforcement of the Antitrust Laws

The antitrust laws are enforced in three ways.

1. Through the Antitrust Division of the Department of Justice. As an arm of the exec-
utive branch, its enforcement policies closely reflect the view of the administra-
tion in power. As the result of an external complaint or an internal study, the
department 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 felony 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 administrative procedures of the Federal Trade Comumnission. 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 understanding to comply with the law or seek a formal commis-
sion order requiring compliance.

Market Power: Monapoly and Monapsony

361

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 proceedings. Individuals or companies can sue for treble (thie
fold) danages inflicted on their businesses or property. The possibility of b,
ing to pay treble damages can be a strong deterrent to would-be violatyy,
Individuals or companies can also ask the courts for injunctions to fqy,

wrongdoers to cease anticompetitive actions.

U.S. antitrust laws are more stringent and far-reaching than those of mgg
other countries. In fact, some people have argued that they have preventey
American industry from competing effectively in international markets,
laws certainly constrain American business and may at times have put Ameri¢
firms at a disadvantage in world markets. But this must be weighed against thej
benefits: Antitrust laws have been crucial for maintaining competition, and co;
petition is essential for economic efficiency, innovation, and growth.

Tn 1981 and early 1982, American Airlines and Braniff Airways were compet.
ing fiercely with each other for passengers. A fare war 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 o
Howard Putnam, president and chief executive of Branift. To Crandall’s later
surprise, the call had been taped. It went like this:™! ‘

Crandall: 1 think it's dumb as hell for Christ’s sake, all right, to sit here and
pound the @#5%é&! out of each other and neither one of us making a
@#5%&! dime.

Putnam: Well . ..

Crandall: 1 mean, you know, @!#5%¢&!, what the hell is the point of it?
Putnan:  But if you're going to overlay every route of American’s on top of
every route that Braniff has—I just can’t sit here and allow you to bury us
without giving our best effort.
Crandall:  Oh sure, but Eastern and Delta do the same thing in Atlanta and
have for years.

Putnan: Do you have a suggestion for me?

Crandall:  Yes, I have a suggestion for you. Raise your @!#$%&! fares 20 per-

cent. I'll raise mine the next morrung.

Putnan:  Robert, we . ..

Crandall:  You'll make more money and I will, too.

Putnam: We can’t talk about pricing!

Crandall:  Oh @'#5%&!, Howard. We can talk about any @'#5%&! thing we

want to talk about.

Crandall was wrong. Corporate executives cannot talk about anything they
want. Talking about prices and agreeing to fix them is a clear violation of
Section 1 of the Sherman Act. Putnam must have known this because h?
promptly rejected Crandall’s suggestion. After learning about the call, fhve
Justice Department filed a suit accusing Crandall of violating the antitrust laws
by proposing to fix prices.

2 . bs el
2! According to the New York Times, February 24, 1983
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However, proposiing to fix prices is not enough to violate Section 1 of the

gherman Act: For the law to be violated, the two parties must agree to collude.

Therefore, because Putmam had rejected Crandall’s proposal, Section 1 was not

solated. 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

gection 2 of the Sherman Act. American Airlines promised the Justice

Department never again to engage in such activity.

ver the past decade, Microsoft Corporation has grown to become the
largest computer software company in the world. Its Windows operating
system has over 90 percent of the worldwide market for personal computer
dperating systemns. 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. [s

there anything wrong as a matter of either economics or law with being so suc-
cessful and dominant? It all depends. Under the antitrust laws, efforts by firms

to restrain trade or to engage in activities that inappropriately maintain

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 (DOJ) put Microsoft’s
behavior to the test: [t 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 govern-
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 DOJ’s major claims and
Microsoft’s response.

B 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.

B 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.

B DOJ claim: Microsoft viewed 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 software,
which can run programs that have been written for any 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 objective 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 restrictive. In any ¢
Microsoft unilaterally agreed to stop most of them.

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

MS response: There are benefits to incorporating the browser functiongj;
into the operating system. Not being allowed to integrate new functiona
into an operating system will discourage innovation. Offering consumer,
choice between separate or integrated browsers would cause confusmn

the marketplace.

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

MS response: Microsoft’s meetings with Netscape, Apple, and Inte] w,
for valid business reasons. Indeed, it is useful for consumers and firm
to agree on common standards and protocols in developing compute

software.

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

1

wivwusdoj.govyatd and wivivamicrosoft.com.

1.

2.

Market power is the ability of sellers or buvers to
affect the price of a good.

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.

Monopoly power is determined in part by the num-
ber of firms competing in the market. [f 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 aggressively they compete,
the less monopoly power each firm will have.

EJ1

~

Monopsony power is determined in part by the num:
ber of buyers in the market. If there is only on
buyer—a pure monopsony-—monopsony pow
depends on the elasticity of market supply. The le
elastic thie supply, the more monopsony power the
buyer will have. When there are several buyers
monopsony power also depends on how aggressive
they compete for supplies. ’
Market power can impose costs on society. Because
monopoly and monopsony power both cause pro:
duction to fall below the competitive level, there i
a deadweight loss of consumer and producer suf
plus. There can be additional social costs from rent
seeking.

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

More generally, we rely on the antitrust laws to pie.

vent firms from obtaining excessive market power.
—_

A monopolist is producing at a point at which mar-

ginal cost exceeds marginal revenue. How should it
ad]ust its output to increase profit?

We write the percentage markup of price over mar-

ginal cost as (P — MC)/P. For a profit-maximizing
monopohst 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 curve under condi-

tions of monopoly?
Why might a firm have monopolv power even 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 individual firm is likelv to have? Explain
each one briefly.

7. 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.

10.

11.

12.

14.
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&
8. Why will a monopolist’s output increase if the gov-

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?

How should a monopolist decide how much of a
product to buy? Will it buy more or less than a com-
petitive buver? Explain brieflv.

What is meant by the term “monopsony power”?
Why might a tirm have monopsony power even if it is
not the only buver in the market?

What are some sources of monopsory power? What
determines the amount of nionopsony power an indi-
vidual firm is likely to have?

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 briefly.
How do the antitrust laws limit market power in the
United States? Give examples of major provisions of
the laws.

Explain briefly how the U.S. antitrust laws are actu-
ally enforced.

. 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 buver
always result m a lower price? Explain.

. Caterpillar Tractor, one of the largest producers of

farm machinery in the world, has hired you to advise
them on pricing policy. One of the things the com-
pany would like to know is how much a 5-percent
increase in price is likely to reduce sales. What would
vou need to know to help the company with this
problem? Explain why these facts are important.

- Amonopolist 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?

£ Afirm faces the following average revenue (demand)

curve:
P =100 - 0.01Q

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?

[$)]

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?

The following table shows the demand curve facing a

monopolist who produces at a constant marginal cost

of $10:

PRICE QUANTITY
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.



