CHAPTER

Consumers,
Producers, and

the Efficiency
of Markets

ing dinner, they may be disappointed that the price of turkey is as high as
itis. At the same time, when farmers bring to market the turkeys they have
raised, they probably wish the price of turkey were even higher. These views are
not surprising: Buyers always want to pay less, and sellers always want to be paid

more. But is there a “right price” for turkey from the standpoint of society as a

whole?

In previous chapters, we saw how, in market economies, the forces of supply
and demand determine the prices of goods and services and the quantities
sold. So far, however, we have described the way markets allocate scarce
resources without directly addressing the question of whether these mar-
ket allocations are desirable. In other words, our analysis has been positive

(what is) rather than normative (what should be). We know that the price of
turkey adjusts to ensure that the quantity of turkey supplied equals the

When consumers go to grocery stores to buy their turkeys for Thanksgiv-
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136 PARTIII  MARKETS AND WELFARE

quantity of turkey demanded. But at this equilibrium, is the quantity of turkey
produced and consumed too small, too large, or just right?

In this chapter, we take up the topic of welfare economics, the study of how
the allocation of resources affects economic well-being. We begin by examining
the benefits that buyers and sellers receive from engaging in market transactions.
We then examine how society can make these benefits as large as possible. This
analysis leads to a profound conclusion: In any market, the equilibrium of sup-
ply and demand maximizes the total benefits received by all buyers and sellers
combined.

As you may recall from Chapter 1, one of the Ten Principles of Economics is that
markets are usually a good way to organize economic activity. The study of wel-
fare economics explains this principle more fully. It also answers our question
about the right price of turkey: The price that balances the supply and demand for
turkey is, in a particular sense, the best one because it maximizes the total welfare
of turkey consumers and turkey producers. No consumer or producer of turkeys
aims to achieve this goal, but their joint action directed by market prices moves
them toward a welfare-maximizing outcome, as if led by an invisible hand.

welfare economics

the study of how the
allocation of resources
affects economic
well-being

/-1 Consumer Surplus

We begin our study of welfare economics by looking at the benefits buyers receive
from participating in a market.

7-1a Willingness to Pay
Imagine that you own a mint-condition recording of Elvis Presley’s first album.
Because you are not an Elvis Presley fan, you decide to sell it. One way to do so is
to hold an auction.

Four Elvis fans show up for your auction: John, Paul, George, and Ringo. Each
of them would like to own the album, but there is a limit to the amount that each
is willing to pay for it. Table 1 shows the maximum price that each of the four

willingness to pay possible buyers would pay. Each buyer’s maximum is called his willingness to
the maximum amount pay, and it measures how much that buyer values the good. Each buyer would be
that a buyer will pay for eager to buy the album at a price less than his willingness to pay, and he would
a good refuse to buy the album at a price greater than his willingness to pay. At a price

equal to his willingness to pay, the buyer would be indifferent about buying the
good: If the price is exactly the same as the value he places on the album, he
would be equally happy buying it or keeping his money.

TABLE 1

Buyer Willingness to Pay
Four Possible Buyers’ Willingness to Pay John $100

Paul 80

George 70

Ringo 50
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CHAPTER 7 (CONSUMERS, PRODUCERS, AND THE EFFICIENCY OF MARKETS

To sell your album, you begin the bidding at a low price, say, $10. Because
all four buyers are willing to pay much more, the price rises quickly. The bid-
ding stops when John bids $80 (or slightly more). At this point, Paul, George, and
Ringo have dropped out of the bidding because they are unwilling to bid any
more than $80. John pays you $80 and gets the album. Note that the album has
gone to the buyer who values it most highly.

What benefit does John receive from buying the Elvis Presley album? In a
sense, John has found a real bargain: He is willing to pay $100 for the album but
pays only $80 for it. We say that John receives consumer surplus of $20. Consumer
surplus is the amount a buyer is willing to pay for a good minus the amount the
buyer actually pays for it.

Consumer surplus measures the benefit buyers receive from participating in
a market. In this example, John receives a $20 benefit from participating in the
auction because he pays only $80 for a good he values at $100. Paul, George, and
Ringo get no consumer surplus from participating in the auction because they left
without the album and without paying anything.

Now consider a somewhat different example. Suppose that you had two iden-
tical Elvis Presley albums to sell. Again, you auction them off to the four possible
buyers. To keep things simple, we assume that both albums are to be sold for the
same price and that no buyer is interested in buying more than one album. There-
fore, the price rises until two buyers are left.

In this case, the bidding stops when John and Paul bid $70 (or slightly higher).
At this price, John and Paul are each happy to buy an album, and George and
Ringo are not willing to bid any higher. John and Paul each receive consumer sur-
plus equal to his willingness to pay minus the price. John’s consumer surplus is
$30, and Paul’s is $10. John’s consumer surplus is higher now than in the previous
example because he gets the same album but pays less for it. The total consumer
surplus in the market is $40.

7-1b Using the Demand Curve to Measure

Consumer Surplus

Consumer surplus is closely related to the demand curve for a product. To see
how they are related, let’s continue our example and consider the demand curve
for this rare Elvis Presley album.

We begin by using the willingness to pay of the four possible buyers to find
the market demand schedule for the album. The table in Figure 1 shows the de-
mand schedule that corresponds to Table 1. If the price is above $100, the quantity
demanded in the market is 0 because no buyer is willing to pay that much. If the
price is between $80 and $100, the quantity demanded is 1 because only John is
willing to pay such a high price. If the price is between $70 and $80, the quantity
demanded is 2 because both John and Paul are willing to pay the price. We can
continue this analysis for other prices as well. In this way, the demand schedule is
derived from the willingness to pay of the four possible buyers.

The graph in Figure 1 shows the demand curve that corresponds to this demand
schedule. Note the relationship between the height of the demand curve and the
buyers’ willingness to pay. At any quantity, the price given by the demand curve
shows the willingness to pay of the marginal buyer, the buyer who would leave the
market first if the price were any higher. At a quantity of 4 albums, for instance, the
demand curve has a height of $50, the price that Ringo (the marginal buyer) is will-
ing to pay for an album. At a quantity of 3 albums, the demand curve has a height
of $70, the price that George (who is now the marginal buyer) is willing to pay.

consumer surplus

the amount a buyer is
willing to pay for a good
minus the amount the
buyer actually pays for it
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FIGURE 1

The Demand Schedule and the
Demand Curve

Price Buyers

The table shows the demand schedule for the buyers (listed in Table 1) of the mint-
condition copy of Elvis Presley’s first album. The graph shows the corresponding demand
curve. Note that the height of the demand curve reflects the buyers’ willingness to pay.

More than $100 None

Quantity Price of
Alb
Demanded um
5 $100 John's willingness to pay

$80 to $100 John 1 o
80 — —l_PauI s willingness to pay
$70 to $80 ol e 2 70 — George's willingness to pay
$50 to $70 John, Paul, 3
George |
50 — —Ringo’s willi 1
$50 or less John, Paul, 4 s
George, Ringo
Demand
| | |
0 1 2 3 4 Quantity of
Albums

Because the demand curve reflects buyers” willingness to pay, we can also
use it to measure consumer surplus. Figure 2 uses the demand curve to compute
consumer surplus in our two examples. In panel (a), the price is $80 (or slightly
above) and the quantity demanded is 1. Note that the area above the price and
below the demand curve equals $20. This amount is exactly the consumer surplus
we computed earlier when only 1 album is sold.

Panel (b) of Figure 2 shows consumer surplus when the price is $70 (or slightly
above). In this case, the area above the price and below the demand curve equals
the total area of the two rectangles: John’s consumer surplus at this price is $30
and Paul’s is $10. This area equals a total of $40. Once again, this amount is the
consumer surplus we computed earlier.

The lesson from this example holds for all demand curves: The area below the
demand curve and above the price measures the consumer surplus in a market. This is
true because the height of the demand curve measures the value buyers place on
the good, as measured by their willingness to pay for it. The difference between
this willingness to pay and the market price is each buyer’s consumer surplus.
Thus, the total area below the demand curve and above the price is the sum of the
consumer surplus of all buyers in the market for a good or service.

7-1c How a Lower Price Raises Consumer Surplus
Because buyers always want to pay less for the goods they buy, a lower price
makes buyers of a good better off. But how much does buyers” well-being rise in
response to a lower price? We can use the concept of consumer surplus to answer
this question precisely.
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In panel (a), the price of the good is $80 and the consumer surplus is $20. In panel (b), the FlG U RE 2
price of the good is $70 and the consumer surplus is $40.
Measuring Consumer Surplus
with the Demand Curve

(a) Price = $80 (b) Price = $70

Price of Price of
Album Album
$100

$100 +——— Jon’ lus ($30

—f— John's consumer surplus ($20) i1 G =7 ST 50
80

80 +—— Paul's consumer

70 \
70 — \/ surplus ($10)

Total
50 — 50 [~ consumer

surplus ($40)

Demand
Demand
| | | | | |
0 1 2 3 4 Quantity of 0 1 2 3 4 Quantity of
Albums Albums

Figure 3 shows a typical demand curve. You may notice that this curve grad-
ually slopes downward instead of taking discrete steps as in the previous two
figures. In a market with many buyers, the resulting steps from each buyer
dropping out are so small that they form, in essence, a smooth curve. Although
this curve has a different shape, the ideas we have just developed still apply:
Consumer surplus is the area above the price and below the demand curve. In
panel (a), consumer surplus at a price of P, is the area of triangle ABC.

Now suppose that the price falls from P, to P,, as shown in panel (b). The con-
sumer surplus now equals the area ADF. The increase in consumer surplus attrib-
utable to the lower price is the area BCFD.

This increase in consumer surplus is composed of two parts. First, those buy-
ers who were already buying Q; of the good at the higher price P, are better off
because they now pay less. The increase in consumer surplus of existing buyers
is the reduction in the amount they pay; it equals the area of the rectangle BCED.
Second, some new buyers enter the market because they are willing to buy the
good at the lower price. As a result, the quantity demanded in the market in-
creases from Q; to Q,. The consumer surplus these newcomers receive is the area
of the triangle CEE.

7-1d What Does Consumer Surplus Measure?

Our goal in developing the concept of consumer surplus is to make judgments
about the desirability of market outcomes. Now that you have seen what con-
sumer surplus is, let’s consider whether it is a good measure of economic
well-being.
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FIG U RE 3 In panel (a), the price is P;, the quantity demanded is @;, and consumer surplus equals
the area of the triangle ABC. When the price falls from P, to P,, as in panel (b), the

How Price Affects Consumer quantity demanded rises from Q, to Q, and the consumer surplus rises to the area of the

Surplus triangle ADF. The increase in consumer surplus (area BCFD) occurs in part because exist-

ing consumers now pay less (area BCED) and in part because new consumers enter the
market at the lower price (area CEF).

(a) Consumer Surplus at Price P, (b) Consumer Surplus at Price P,
Price Price
Initial
Consumer consumer

surplus surplus

Py @i ’ P @ Consumer surplus

B : B to new consumers

PZ ‘.l.). ................................ .. ...............
Demand Additional consumer Demand
surplus to initial
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0 Q Quantity 0 Q Q, Quantity

Imagine that you are a policymaker trying to design a good economic system.
Would you care about the amount of consumer surplus? Consumer surplus, the
amount that buyers are willing to pay for a good minus the amount they actu-
ally pay for it, measures the benefit that buyers receive from a good as the buyers
themselves perceive it. Thus, consumer surplus is a good measure of economic well-
being if policymakers want to respect the preferences of buyers.

In some circumstances, policymakers might choose to disregard consumer sur-
plus because they do not respect the preferences that drive buyer behavior. For
example, drug addicts are willing to pay a high price for heroin. Yet we would not
say that addicts get a large benefit from being able to buy heroin at a low price
(even though addicts might say they do). From the standpoint of society, willing-
ness to pay in this instance is not a good measure of the buyers’ benefit, and con-
sumer surplus is not a good measure of economic well-being, because addicts are
not looking after their own best interests.

In most markets, however, consumer surplus does reflect economic well-being.
Economists normally assume that buyers are rational when they make deci-
sions. Rational people do the best they can to achieve their objectives, given their
opportunities. Economists also normally assume that people’s preferences should
be respected. In this case, consumers are the best judges of how much benefit they
receive from the goods they buy.

Quick Quiz Draw a demand curve for turkey. In your diagram, show a price of turkey and
the consumer surplus at that price. Explain in words what this consumer surplus measures.
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/-2 Producer Surplus

We now turn to the other side of the market and consider the benefits sellers re-
ceive from participating in a market. As you will see, our analysis of sellers” wel-
fare is similar to our analysis of buyers” welfare.

7-2a Cost and the Willingness to Sell

Imagine now that you are a homeowner and you want to get your house painted.
You turn to four sellers of painting services: Mary, Frida, Georgia, and Grandma.
Each painter is willing to do the work for you if the price is right. You decide to
take bids from the four painters and auction off the job to the painter who will do
the work for the lowest price.

Each painter is willing to take the job if the price she would receive exceeds
her cost of doing the work. Here the term cost should be interpreted as the paint-
ers’ opportunity cost: It includes the painters” out-of-pocket expenses (for paint,
brushes, and so on) as well as the value that the painters place on their own time.
Table 2 shows each painter’s cost. Because a painter’s cost is the lowest price she
would accept for her work, cost is a measure of her willingness to sell her services.
Each painter would be eager to sell her services at a price greater than her cost
and would refuse to sell her services at a price less than her cost. At a price exactly
equal to her cost, she would be indifferent about selling her services: She would be
equally happy getting the job or using her time and energy for another purpose.

When you take bids from the painters, the price might start high, but it quickly
falls as the painters compete for the job. Once Grandma has bid $600 (or slightly
less), she is the sole remaining bidder. Grandma is happy to do the job for this
price because her cost is only $500. Mary, Frida, and Georgia are unwilling to do
the job for less than $600. Note that the job goes to the painter who can do the
work at the lowest cost.

What benefit does Grandma receive from getting the job? Because she is will-
ing to do the work for $500 but gets $600 for doing it, we say that she receives
producer surplus of $100. Producer surplus is the amount a seller is paid minus
the cost of production. Producer surplus measures the benefit sellers receive from
participating in a market.

Now consider a somewhat different example. Suppose that you have two
houses that need painting. Again, you auction off the jobs to the four painters. To
keep things simple, let’s assume that no painter is able to paint both houses and
that you will pay the same amount to paint each house. Therefore, the price falls
until two painters are left.

cost

the value of everything
a seller must give up to
produce a good

producer surplus

the amount a seller is
paid for a good minus
the seller’s cost of

providing it

TABLE 2

Seller Cost
Mary $900 The Costs of Four Possible Sellers
Frida 800
Georgia 600
Grandma 500
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In this case, the bidding stops when Georgia and Grandma each offer to do the
job for a price of $800 (or slightly less). Georgia and Grandma are willing to do
the work at this price, while Mary and Frida are not willing to bid a lower price.
At a price of $800, Grandma receives producer surplus of $300 and Georgia re-
ceives producer surplus of $200. The total producer surplus in the market is $500.

7-2b Using the Supply Curve to Measure

Producer Surplus
Just as consumer surplus is closely related to the demand curve, producer surplus
is closely related to the supply curve. To see how, let’s continue our example.

We begin by using the costs of the four painters to find the supply schedule
for painting services. The table in Figure 4 shows the supply schedule that corre-
sponds to the costs in Table 2. If the price is below $500, none of the four painters
is willing to do the job, so the quantity supplied is zero. If the price is between
$500 and $600, only Grandma is willing to do the job, so the quantity supplied
is 1. If the price is between $600 and $800, Grandma and Georgia are willing to
do the job, so the quantity supplied is 2, and so on. Thus, the supply schedule is
derived from the costs of the four painters.

The graph in Figure 4 shows the supply curve that corresponds to this supply
schedule. Note that the height of the supply curve is related to the sellers’ costs.
At any quantity, the price given by the supply curve shows the cost of the marginal
seller, the seller who would leave the market first if the price were any lower. At a
quantity of 4 houses, for instance, the supply curve has a height of $900, the cost
that Mary (the marginal seller) incurs to provide her painting services. At a quan-
tity of 3 houses, the supply curve has a height of $800, the cost that Frida (who is
now the marginal seller) incurs.

F I G U R E 4 The table shows the supply schedule for the sellers (listed in Table 2) of painting ser-
vices. The graph shows the corresponding supply curve. Note that the height of the
The Supply Schedule and the supply curve reflects the sellers’ costs.
Supply Curve
Quantity P:_ilce of
. - ouse
Price Sellers Supplied Painting Supply
$900 or more Mary, 4
Frida g
! - Mary’s cost
Georgia, $300 Ul
Grandma 800 = Frida's cost
$800 to $900 Frida, 3
Georgia, 600 —_I— Georgia’s cost
Grandma 500 Grandma's cost
$600 to $800 Georgia, 2
Grandma
$500 to $600 Grandma 1
Less than $500 None 0 | | | |

0 1 2 3 4 Quantity of
Houses Painted
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Because the supply curve reflects sellers’ costs, we can use it to measure pro-
ducer surplus. Figure 5 uses the supply curve to compute producer surplus in our
two examples. In panel (a), we assume that the price is $600 (or slightly less). In
this case, the quantity supplied is 1. Note that the area below the price and above
the supply curve equals $100. This amount is exactly the producer surplus we
computed earlier for Grandma.

Panel (b) of Figure 5 shows producer surplus at a price of $800 (or slightly less).
In this case, the area below the price and above the supply curve equals the total
area of the two rectangles. This area equals $500, the producer surplus we com-
puted earlier for Georgia and Grandma when two houses needed painting.

The lesson from this example applies to all supply curves: The area below the
price and above the supply curve measures the producer surplus in a market. The logic
is straightforward: The height of the supply curve measures sellers’ costs, and the
difference between the price and the cost of production is each seller’s producer
surplus. Thus, the total area is the sum of the producer surplus of all sellers.

7-2c How a Higher Price Raises Producer Surplus
You will not be surprised to hear that sellers always want to receive a higher price
for the goods they sell. But how much does sellers” well-being rise in response to
a higher price? The concept of producer surplus offers a precise answer to this
question.

Figure 6 shows a typical upward-sloping supply curve that would arise in a
market with many sellers. Although this supply curve differs in shape from the
previous figure, we measure producer surplus in the same way: Producer surplus

In panel (a), the price of the good is $600 and the producer surplus is $100. In panel (b),
the price of the good is $800 and the producer surplus is $500.

FIGURE 5

Measuring Producer Surplus

with the Supply Curve
(a) Price = $600 (b) Price = $800
Price of Price of
House | House
Painting Supply Painting Supply
Total
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$900 — $900 surplus ($500)
800 |— _l P — N\ |

\

600 fomseeescnnnc 600

T~ Georgia's producer
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| | | | | | | |
0 1 2 3 4 0 1 2 3 4
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FIGURE 6

How Price Affects Producer

In panel (a), the price is P;, the quantity demanded is @;, and producer surplus equals
the area of the triangle ABC. When the price rises from P, to P,, as in panel (b), the
quantity supplied rises from Q; to Q, and the producer surplus rises to the area of the

Surplus triangle ADF. The increase in producer surplus (area BCFD) occurs in part because exist-
ing producers now receive more (area BCED) and in part because new producers enter
the market at the higher price (area CEF).

(a) Producer Surplus at Price P, (b) Producer Surplus at Price P,
Price Price
Supply Additional producer Supply
surplus to initial
producers
o |
P,® \
0L — . ST
Producer Initial Producer surplus
surplus producer to new producers
surplus
0 QO

Quantity 0 Q Q, Quantity

is the area below the price and above the supply curve. In panel (a), the price is P;
and producer surplus is the area of triangle ABC.

Panel (b) shows what happens when the price rises from P; to P,. Producer sur-
plus now equals the area ADEFE. This increase in producer surplus has two parts.
First, those sellers who were already selling Q, of the good at the lower price P;
are better off because they now get more for what they sell. The increase in pro-
ducer surplus for existing sellers equals the area of the rectangle BCED. Second,
some new sellers enter the market because they are willing to produce the good
at the higher price, resulting in an increase in the quantity supplied from Q; to Q,.
The producer surplus of these newcomers is the area of the triangle CEF.

As this analysis shows, we use producer surplus to measure the well-being of
sellers in much the same way as we use consumer surplus to measure the well-being
of buyers. Because these two measures of economic welfare are so similar, it is natu-
ral to use them together. And indeed, that is exactly what we do in the next section.

Quick Quiz Draw a supply curve for turkey. In your diagram, show a price of turkey and
the producer surplus at that price. Explain in words what this producer surplus measures.

/-3 Market Efficiency

Consumer surplus and producer surplus are the basic tools that economists use
to study the welfare of buyers and sellers in a market. These tools can help us ad-
dress a fundamental economic question: Is the allocation of resources determined
by free markets desirable?
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7-3a The Benevolent Social Planner

To evaluate market outcomes, we introduce into our analysis a new, hypotheti-
cal character called the benevolent social planner. The benevolent social planner
is an all-knowing, all-powerful, well-intentioned dictator. The planner wants to
maximize the economic well-being of everyone in society. What should this plan-
ner do? Should she just leave buyers and sellers at the equilibrium that they reach
naturally on their own? Or can she increase economic well-being by altering the
market outcome in some way?

To answer this question, the planner must first decide how to measure the eco-
nomic well-being of a society. One possible measure is the sum of consumer and
producer surplus, which we call total surplus. Consumer surplus is the benefit that
buyers receive from participating in a market, and producer surplus is the benefit
that sellers receive. It is therefore natural to use total surplus as a measure of soci-
ety’s economic well-being.

To better understand this measure of economic well-being, recall how we mea-
sure consumer and producer surplus. We define consumer surplus as

Consumer surplus = Value to buyers — Amount paid by buyers.
Similarly, we define producer surplus as

Producer surplus = Amount received by sellers — Cost to sellers.
When we add consumer and producer surplus together, we obtain

Total surplus = (Value to buyers — Amount paid by buyers)
+ (Amount received by sellers — Cost to sellers).

The amount paid by buyers equals the amount received by sellers, so the mid-
dle two terms in this expression cancel each other. As a result, we can write total
surplus as

Total surplus = Value to buyers — Cost to sellers.

Total surplus in a market is the total value to buyers of the goods, as measured by
their willingness to pay, minus the total cost to sellers of providing those goods.

If an allocation of resources maximizes total surplus, we say that the alloca-
tion exhibits efficiency. If an allocation is not efficient, then some of the potential
gains from trade among buyers and sellers are not being realized. For example,
an allocation is inefficient if a good is not being produced by the sellers with low-
est cost. In this case, moving production from a high-cost producer to a low-cost
producer will lower the total cost to sellers and raise total surplus. Similarly, an
allocation is inefficient if a good is not being consumed by the buyers who value
it most highly. In this case, moving consumption of the good from a buyer with a
low valuation to a buyer with a high valuation will raise total surplus.

In addition to efficiency, the social planner might also care about equality—
that is, whether the various buyers and sellers in the market have a similar level
of economic well-being. In essence, the gains from trade in a market are like a
pie to be shared among the market participants. The question of efficiency con-
cerns whether the pie is as big as possible. The question of equality concerns how
the pie is sliced and how the portions are distributed among members of society.
In this chapter, we concentrate on efficiency as the social planner’s goal. Keep in
mind, however, that real policymakers often care about equality as well.

efficiency

the property of a resource
allocation of maximizing
the total surplus received
by all members of society

equality

the property of
distributing economic
prosperity uniformly
among the members of
society

Copyright 2015 Cengage Learning. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part. Due to electronic rights, some third party content may be suppressed from the eBook and/or eChapter(s).
Editorial review has deemed that any suppressed content does not materially affect the overall learning experience. Cengage Learning reserves the right to remove additional content at any time if subsequent rights restrictions require it.

145



146 PART III

MARKETS AND WELFARE

FIGURE 7

Consumer and Producer Surplus

in the Market Equilibrium
Total surplus—the sum of con-

sumer and producer surplus—is
the area between the supply and

demand curves up to the equi-
librium quantity.

7-3b Evaluating the Market Equilibrium
Figure 7 shows consumer and producer surplus when a market reaches the equilib-
rium of supply and demand. Recall that consumer surplus equals the area above the
price and under the demand curve and producer surplus equals the area below the
price and above the supply curve. Thus, the total area between the supply and de-
mand curves up to the point of equilibrium represents the total surplus in this market.
Is this equilibrium allocation of resources efficient? That is, does it maximize total
surplus? To answer this question, recall that when a market is in equilibrium, the price
determines which buyers and sellers participate in the market. Those buyers who
value the good more than the price (represented by the segment AE on the demand
curve) choose to buy the good; buyers who value it less than the price (represented by
the segment EB) do not. Similarly, those sellers whose costs are less than the price (rep-
resented by the segment CE on the supply curve) choose to produce and sell the good;
sellers whose costs are greater than the price (represented by the segment ED) do not.
These observations lead to two insights about market outcomes:

1. Free markets allocate the supply of goods to the buyers who value them most
highly, as measured by their willingness to pay.

2. Free markets allocate the demand for goods to the sellers who can produce
them at the lowest cost.

Thus, given the quantity produced and sold in a market equilibrium, the social
planner cannot increase economic well-being by changing the allocation of con-
sumption among buyers or the allocation of production among sellers.

But can the social planner raise total economic well-being by increasing or de-
creasing the quantity of the good? The answer is no, as stated in this third insight
about market outcomes:

3. Free markets produce the quantity of goods that maximizes the sum of con-
sumer and producer surplus.

Price A

Supply

Consumer
surplus

Equilibrium
price

Producer
surplus

Demand

0 Equilibrium Quantity
quantity
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Figure 8 illustrates why this is true. To interpret this figure, keep in mind that the
demand curve reflects the value to buyers and the supply curve reflects the cost
to sellers. At any quantity below the equilibrium level, such as Q, the value to the
marginal buyer exceeds the cost to the marginal seller. As a result, increasing the
quantity produced and consumed raises total surplus. This continues to be true
until the quantity reaches the equilibrium level. Similarly, at any quantity beyond
the equilibrium level, such as Q,, the value to the marginal buyer is less than the
cost to the marginal seller. In this case, decreasing the quantity raises total sur-
plus, and this continues to be true until quantity falls to the equilibrium level. To
maximize total surplus, the social planner would choose the quantity where the
supply and demand curves intersect.

Together, these three insights tell us that the market outcome makes the sum of
consumer and producer surplus as large as it can be. In other words, the equilib-
rium outcome is an efficient allocation of resources. The benevolent social planner
can, therefore, leave the market outcome just as she finds it. This policy of leav-
ing well enough alone goes by the French expression laissez faire, which literally
translates to “leave to do” but is more broadly interpreted as “let people do as
they will.”

Society is lucky that the planner doesn’t need to intervene. Although it has been
a useful exercise imagining what an all-knowing, all-powerful, well-intentioned
dictator would do, let’s face it: Such characters are hard to come by. Dictators are
rarely benevolent, and even if we found someone so virtuous, she would lack
crucial information.

Suppose our social planner tried to choose an efficient allocation of resources
on her own, instead of relying on market forces. To do so, she would need to
know the value of a particular good to every potential consumer in the market
and the cost of every potential producer. And she would need this information
not only for this market but for every one of the many thousands of markets in

Price Supply F I G U R E 8
The Efficiency of the Equilibrium Quantity
At quantities less than the equilibrium
quantity, such as Q;, the value to buyers
exceeds the cost to sellers. At quantities
Cost greater than the equilibrium quantity,
to such as @, the cost to sellers exceeds
sellers the value to buyers. Therefore, the mar-
\ ket equilibrium maximizes the sum of
producer and consumer surplus.
Cost Value
to to
sellers buyers Demand
: - i .
0 Q, CEquilibrium @, Quantity

I I
Value to buyers is greater than Value to buyers is less than
cost to sellers. cost to sellers.
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W ars= 3305 The Invisible Hand Can
Park Your Car

In many cities, finding an available parking spot on the street seems

about as likely as winning the lottery. But if local governments relied
more on the price system, they might be able to achieve a more effi-
cient allocation of this scarce resource.

A Meter So Expensive, It
Creates Parking Spots

By Michael Cooper and Jo Craven
McGinty

AN FRANCISCO—The maddening quest

for street parking is not just a tribulation
for drivers, but a trial for cities. As much as
a third of the traffic in some areas has been
attributed to drivers circling as they hunt for
spaces. The wearying tradition takes a toll
in lost time, polluted air and, when drivers
despair, double-parked cars that clog traffic
even more.

But San Francisco is trying to shorten the
hunt with an ambitious experiment that aims
to make sure that there is always at least one
empty parking spot available on every block
that has meters. The program, which uses

new technology and the law of supply and
demand, raises the price of parking on the
city’s most crowded blocks and lowers it on
its emptiest blocks. While the new prices are
still being phased in—the most expensive
spots have risen to $4.50 an hour, but could
reach $6—preliminary data suggests that
the change may be having a positive effect in
some areas.

Change can already be seen on a
stretch of Drumm Street downtown near the
Embarcadero and the popular restaurants at
the Ferry Building. Last summer it was nearly
impossible to find spots there. But after the
city gradually raised the price of parking to
$4.50 an hour from $3.50, high-tech sensors
embedded in the street showed that spots
were available a little more often—Ieaving
a welcome space the other day for the sil-
ver Toyota Corolla driven by Victor Chew, a

salesman for a commercial dishwasher com-
pany who frequently parks in the area.

“There are more spots available now,”
said Mr. Chew, 48. “Now | don’t have to walk
half a mile.”

San Francisco’s parking experiment is the
latest major attempt to improve the uneasy re-
lationship between cities and the internal com-
bustion engine—a century-long saga that has
seen cities build highways and tear them down,
widen streets and narrow them, and make
more parking available at some times and
discourage it at others, all to try to make their
downtowns accessible but not too congested.

The program here is being closely watched
by cities around the country. With the help of a
federal grant, San Francisco installed parking
sensors and new meters at roughly a quarter
of its 26,800 metered spots to track when and
where cars are parked. And beginning last

the economy. The task is practically impossible, which explains why centrally
planned economies never work very well.

The planner’s job becomes easy, however, once she takes on a partner: Adam
Smith’s invisible hand of the marketplace. The invisible hand takes all the infor-
mation about buyers and sellers into account and guides everyone in the market
to the best outcome as judged by the standard of economic efficiency. It is, truly,
a remarkable feat. That is why economists so often advocate free markets as the
best way to organize economic activity.

Should There Be a Market in Organs?

Some years ago, the front page of the Boston Globe ran the headline
“How a Mother’s Love Helped Save Two Lives.” The newspaper told the
story of Susan Stephens, a woman whose son needed a kidney transplant.
When the doctor learned that the mother’s kidney was not compatible, he pro-
posed a novel solution: If Stephens donated one of her kidneys to a stranger, her
son would move to the top of the kidney waiting list. The mother accepted the
deal, and soon two patients had the transplants they were waiting for.
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summer, the city began tweaking its prices
every two months—giving it the option of
raising them 25 cents an hour, or lowering
them by as much as 50 cents—in the hope of
leaving each block with at least one available
spot. The city also has cut prices at many of
the garages and parking lots it manages, to
lure cars off the street....

The program is the biggest test yet of the
theories of Donald Shoup, a professor of urban
planning at the University of California, Los
Angeles. His 2005 book, “The High Cost of Free
Parking,” made him something of a cult fig-
ure to city planners—a Facebook group, The
Shoupistas, has more than a thousand mem-
bers. “I think the basic idea is that we will see
a lot of benefits if we get the price of curbside
parking right, which is the lowest price a city
can charge and still have one or two vacant
spaces available on every block,” he said.

But raising prices is rarely popular. A
chapter in Mr. Shoup’s book opens with a quote
from George Costanza, the “Seinfeld” char-
acter: “My father didn't pay for parking, my
mother, my brother, nobody. It’s like going to
a prostitute. Why should | pay when, if | apply
myself, maybe | can get it for free?” Some San
Francisco neighborhoods recently objected to
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The new San Francisco electronic
parking meter helps equilibrate supply
and demand.

a proposal to install meters on streets where
parking is now free. And raising prices in the
most desirable areas raises concerns that it
will make them less accessible to the poor.
That was on the minds of some parkers on
Drumm Street, where the midday occupancy

© SiliconValleyStock/Alamy

rate on one block fell to 86 percent from 98
percent after prices rose. Edward Saldate, 55, a
hairstylist who paid nearly $17 for close to four
hours of parking there, called it “a big rip-off.”

Tom Randlett, 69, an accountant, said
that he was pleased to be able to find a spot
there for the first time, but acknowledged
that the program was “complicated on the
social equity level.”

Officials note that parking rates are cut
as often as they are raised. And Professor
Shoup said that the program would benefit
many poor people, including the many San
Franciscans who do not have cars, because
all parking revenues are used for mass tran-
sit and any reduction in traffic will speed
the buses many people here rely on. And he
imagined a day when drivers will no longer
attribute good parking spots to luck or karma.

“It will be taken for granted,” he said,
“the way you take it for granted that when
you go to a store you can get fresh bananas
or apples.” .

Source: From The New York Times, March 15 © 2012 The
New York Times. All rights reserved. Used by permission and
protected by the Copyright Laws of the United States. The
printing, copying, redistribution, or retransmission of this
Content without express written permission is prohibited.

The ingenuity of the doctor’s proposal and the nobility of the mother’s act

cannot be doubted. But the story raises some intriguing questions. If the mother
could trade a kidney for a kidney, would the hospital allow her to trade a kidney
for an expensive, experimental cancer treatment that she could not otherwise af-
ford? Should she be allowed to exchange her kidney for free tuition for her son at
the hospital’s medical school? Should she be able to sell her kidney so she can use
the cash to trade in her old Chevy for a new Lexus?

As a matter of public policy, our society makes it illegal for people to sell their
organs. In essence, in the market for organs, the government has imposed a price
ceiling of zero. The result, as with any binding price ceiling, is a shortage of the
good. The deal in the Stephens case did not fall under this prohibition because no
cash changed hands.

Many economists believe that there would be large benefits to allowing a free
market in organs. People are born with two kidneys, but they usually need only
one. Meanwhile, a few people suffer from illnesses that leave them without any
working kidney. Despite the obvious gains from trade, the current situation is
dire: The typical patient has to wait several years for a kidney transplant, and
every year thousands of people die because a compatible kidney cannot be found.
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If those needing a kidney were allowed to buy one from those who have two, the
price would rise to balance supply and demand. Sellers would be better off with
the extra cash in their pockets. Buyers would be better off with the organ they
need to save their lives. The shortage of kidneys would disappear.

Such a market would lead to an efficient allocation of resources, but critics of
this plan worry about fairness. A market for organs, they argue, would benefit the
rich at the expense of the poor because organs would then be allocated to those
most willing and able to pay. But you can also question the fairness of the current
system. Now, most of us walk around with an extra organ that we don’t really
need, while some of our fellow citizens are dying to get one. Is that fair? .4

Quick Quiz Draw the supply and demand curves for turkey. In the equilibrium, show
producer and consumer surplus. Explain why producing more turkeys would lower total
surplus.

/-4 Conclusion: Market Efficiency
and Market Failure

This chapter introduced the basic tools of welfare economics—consumer and
producer surplus—and used them to evaluate the efficiency of free markets. We
showed that the forces of supply and demand allocate resources efficiently. That
is, even though each buyer and seller in a market is concerned only about her own
welfare, together they are led by an invisible hand to an equilibrium that maxi-
mizes the total benefits to buyers and sellers.

A word of warning is in order. To conclude that markets are efficient, we made
several assumptions about how markets work. When these assumptions do not
hold, our conclusion that the market equilibrium is efficient may no longer be
true. As we close this chapter, let’s consider briefly two of the most important of
these assumptions.

First, our analysis assumed that markets are perfectly competitive. In actual
economies, however, competition is sometimes far from perfect. In some markets,
a single buyer or seller (or a small group of them) may be able to control market
prices. This ability to influence prices is called market power. Market power can
cause markets to be inefficient because it keeps the price and quantity away from
the levels determined by the equilibrium of supply and demand.

Second, our analysis assumed that the outcome in a market matters only to the
buyers and sellers who participate in that market. Yet sometimes the decisions of
buyers and sellers affect people who are not participants in the market at all. Pol-
lution is the classic example. The use of agricultural pesticides, for instance, affects
not only the manufacturers who make them and the farmers who use them but
many others who breathe air or drink water that has been polluted with these pes-
ticides. When a market exhibits such side effects, called externalities, the welfare
implications of market activity depend on more than just the value obtained by the
buyers and the cost incurred by the sellers. Because buyers and sellers may ignore
these side effects when deciding how much to consume and produce, the equilib-
rium in a market can be inefficient from the standpoint of society as a whole.

Market power and externalities are examples of a general phenomenon called
market failure—the inability of some unregulated markets to allocate resources effi-
ciently. When markets fail, public policy can potentially remedy the problem and
increase economic efficiency. Microeconomists devote much effort to studying

Copyright 2015 Cengage Learning. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part. Due to electronic rights, some third party content may be suppressed from the eBook and/or eChapter(s).
Editorial review has deemed that any suppressed content does not materially affect the overall learning experience. Cengage Learning reserves the right to remove additional content at any time if subsequent rights restrictions require it.



CHAPTER 7 (CONSUMERS, PRODUCERS, AND THE EFFICIENCY OF MARKETS

when market failure is likely and what sorts of policies are best at correcting mar-
ket failures. As you continue your study of economics, you will see that the tools
of welfare economics developed here are readily adapted to that endeavor.

Despite the possibility of market failure, the invisible hand of the marketplace

is extraordinarily important. In many markets, the assumptions we made in this
chapter work well and the conclusion of market efficiency applies directly. More-
over, we can use our analysis of welfare economics and market efficiency to shed
light on the effects of various government policies. In the next two chapters, we
apply the tools we have just developed to study two important policy issues—the
welfare effects of taxation and of international trade.

Summary

Consumer surplus equals buyers’ willingness to pay
for a good minus the amount they actually pay, and
it measures the benefit buyers get from participating
in a market. Consumer surplus can be computed by
finding the area below the demand curve and above
the price.

Producer surplus equals the amount sellers receive
for their goods minus their costs of production, and it
measures the benefit sellers get from participating in a
market. Producer surplus can be computed by finding
the area below the price and above the supply curve.

Key Concepts

welfare economics, p. 136
willingness to pay, p. 136

cost, p. 141

consumer surplus, p. 137

Questions for Review

1.

Explain how buyers” willingness to pay, consumer
surplus, and the demand curve are related.

Explain how sellers’ costs, producer surplus, and the
supply curve are related.

In a supply-and-demand diagram, show producer and
consumer surplus in the market equilibrium.

Quick Check Multiple Choice

1.

Jen values her time at $60 an hour. She spends 2 hours

giving Colleen a massage. Colleen was willing to pay

as much at $300 for the massage, but they negotiate a

price of $200. In this transaction,

a. consumer surplus is $20 larger than producer
surplus.

b. consumer surplus is $40 larger than producer
surplus.

c. producer surplus is $20 larger than consumer
surplus.

producer surplus, p. 141

An allocation of resources that maximizes the sum of
consumer and producer surplus is said to be efficient.
Policymakers are often concerned with the efficiency,
as well as the equality, of economic outcomes.

The equilibrium of supply and demand maximizes
the sum of consumer and producer surplus. That is,
the invisible hand of the marketplace leads buyers and
sellers to allocate resources efficiently.

Markets do not allocate resources efficiently in the
presence of market failures such as market power or
externalities.

efficiency, p. 145
equality, p. 145

. What is efficiency? Is it the only goal of economic

policymakers?

. Name two types of market failure. Explain why each

may cause market outcomes to be inefficient.

d. producer surplus is $40 larger than consumer
surplus.

. The demand curve for cookies is downward sloping.

When the price of cookies is $2, the quantity demanded
is 100. If the price rises to $3, what happens to con-
sumer surplus?

a. It falls by less than $100.

b. It falls by more than $100.

c. Itrises by less than $100.

d. It rises by more than $100.
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3. John has been working as a tutor for $300 a semester.
When the university raises the price it pays tutors to
$400, Emily enters the market and begins tutoring as
well. How much does producer surplus rise as a result
of this price increase?

a. by less than $100

b. between $100 and $200

c. between $200 and $300

d. by more than $300

. An efficient allocation of resources maximizes
consumer surplus.

producer surplus.

consumer surplus plus producer surplus.

. consumer surplus minus producer surplus.

an o

Problems and Applications

1. Melissa buys an iPhone for $120 and gets consumer

surplus of $80.

a. What is her willingness to pay?

b. If she had bought the iPhone on sale for $90, what
would her consumer surplus have been?

c. If the price of an iPhone were $250, what would her
consumer surplus have been?

. An early freeze in California sours the lemon crop.
Explain what happens to consumer surplus in the
market for lemons. Explain what happens to con-
sumer surplus in the market for lemonade. Illustrate
your answers with diagrams.

. Suppose the demand for French bread rises. Explain
what happens to producer surplus in the market for
French bread. Explain what happens to producer sur-
plus in the market for flour. Illustrate your answers
with diagrams.

. Itis a hot day, and Bert is thirsty. Here is the value he
places on each bottle of water:

Value of first bottle $7
Value of second bottle $5
Value of third bottle $3
Value of fourth bottle $1

a. From this information, derive Bert's demand
schedule. Graph his demand curve for bottled
water.

b. If the price of a bottle of water is $4, how many
bottles does Bert buy? How much consumer sur-
plus does Bert get from his purchases? Show Bert’s
consumer surplus in your graph.

c. If the price falls to $2, how does quantity de-
manded change? How does Bert’s consumer sur-
plus change? Show these changes in your graph.

. When a market is in equilibrium, the buyers are those

with the willingness to pay and the sellers
are those with the costs.

a. highest, highest

b. highest, lowest

c. lowest, highest

d. lowest, lowest

. Producing a quantity larger than the equilibrium of

supply and demand is inefficient because the marginal
buyer’s willingness to pay is

a. negative.

b. zero.

c. positive but less than the marginal seller’s cost.

d. positive and greater than the marginal seller’s cost.

. Ernie owns a water pump. Because pumping large

amounts of water is harder than pumping small
amounts, the cost of producing a bottle of water rises
as he pumps more. Here is the cost he incurs to pro-
duce each bottle of water:

Cost of first bottle $1
Cost of second bottle $3
Cost of third bottle $5
Cost of fourth bottle $7

a. From this information, derive Ernie’s supply
schedule. Graph his supply curve for bottled
water.

b. If the price of a bottle of water is $4, how many
bottles does Ernie produce and sell? How much
producer surplus does Ernie get from these sales?
Show Ernie’s producer surplus in your graph.

c. If the price rises to $6, how does quantity sup-
plied change? How does Ernie’s producer surplus
change? Show these changes in your graph.

. Consider a market in which Bert from problem 4 is the

buyer and Ernie from problem 5 is the seller.

a. Use Ernie’s supply schedule and Bert’s demand
schedule to find the quantity supplied and quan-
tity demanded at prices of $2, $4, and $6. Which
of these prices brings supply and demand into
equilibrium?

b. What are consumer surplus, producer surplus, and
total surplus in this equilibrium?

c. If Ernie produced and Bert consumed one fewer
bottle of water, what would happen to total
surplus?

d. If Ernie produced and Bert consumed one addi-
tional bottle of water, what would happen to total
surplus?
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7. The cost of producing flat-screen TVs has fallen over

the past decade. Let’s consider some implications of

this fact.

a. Draw a supply-and-demand diagram to show the
effect of falling production costs on the price and
quantity of flat-screen TVs sold.

b. In your diagram, show what happens to consumer
surplus and producer surplus.

c. Suppose the supply of flat-screen TVs is very
elastic. Who benefits most from falling production
costs—consumers or producers of these TVs?

There are four consumers willing to pay the following
amounts for haircuts:

Gloria: $7  Jay: $2  Claire: $8  Phil: $5

There are four haircutting businesses with the follow-
ing costs:

Firm A: $3  Firm B: $6  Firm C: $4  Firm D: $2

Each firm has the capacity to produce only one
haircut. For efficiency, how many haircuts should be
given? Which businesses should cut hair and which
consumers should have their hair cut? How large is
the maximum possible total surplus?

One of the largest changes in the economy over the
past several decades is that technological advances
have reduced the cost of making computers.

a. Draw a supply-and-demand diagram to show
what happened to price, quantity, consumer
surplus, and producer surplus in the market for
computers.

b. Forty years ago, students used typewriters to pre-
pare papers for their classes; today they use com-
puters. Does that make computers and typewriters
complements or substitutes? Use a supply-and-
demand diagram to show what happened to price,
quantity, consumer surplus, and producer surplus
in the market for typewriters. Should typewriter
producers have been happy or sad about the tech-
nological advance in computers?

c. Are computers and software complements or sub-
stitutes? Draw a supply-and-demand diagram to
show what happened to price, quantity, consumer
surplus, and producer surplus in the market for
software. Should software producers have been
happy or sad about the technological advance in
computers?

d. Does this analysis help explain why software pro-
ducer Bill Gates is one of the world’s richest men?
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10. A friend of yours is considering two cell phone service
providers. Provider A charges $120 per month for the
service regardless of the number of phone calls made.
Provider B does not have a fixed service fee but instead
charges $1 per minute for calls. Your friend’s monthly
demand for minutes of calling is given by the equation
QP = 150 - 50P, where P is the price of a minute.

a. With each provider, what is the cost to your friend
of an extra minute on the phone?

b. Inlight of your answer to (a), how many minutes
with each provider would your friend talk on the
phone?

¢. How much would she end up paying each pro-
vider every month?

d. How much consumer surplus would she obtain
with each provider? (Hint: Graph the demand
curve and recall the formula for the area of a
triangle.)

e. Which provider would you recommend that your
friend choose? Why?

11. Consider how health insurance affects the quantity

of healthcare services performed. Suppose that the

typical medical procedure has a cost of $100, yet a

person with health insurance pays only $20 out of

pocket. Her insurance company pays the remaining
$80. (The insurance company recoups the $80 through
premiums, but the premium a person pays does not
depend on how many procedures that person chooses
to undertake.)

a. Draw the demand curve in the market for medical
care. (In your diagram, the horizontal axis should
represent the number of medical procedures.)
Show the quantity of procedures demanded if each
procedure has a price of $100.

b. On your diagram, show the quantity of procedures
demanded if consumers pay only $20 per proce-
dure. If the cost of each procedure to society is truly
$100, and if individuals have health insurance as
just described, will the number of procedures per-
formed maximize total surplus? Explain.

c. Economists often blame the health insurance sys-
tem for excessive use of medical care. Given your
analysis, why might the use of care be viewed as
“excessive”?

d. What sort of policies might prevent this excessive
use?

Go to CengageBrain.com to purchase access to the proven,
critical Study Guide to accompany this text, which features
additional notes and context, practice tests, and much more.
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