
>>Consumer and Producer Surplus

Section 1: Consumer Surplus and the Demand Curve
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The market in used textbooks is not a big business in terms of dollars and cents. But
it is a convenient starting point for developing the concepts of consumer and pro-
ducer surplus.

So let’s look at the market for used textbooks, starting with the buyers. The key point,
as we’ll see in a minute, is that the demand curve is derived from their preferences—
and that those same preferences also determine how much they gain from the oppor-
tunity to buy used books.

Willingness to Pay and the Demand Curve
A used book is not as good as a new book—it will be battered and coffee-stained, may
include someone else’s highlighting, and may not be completely up to date. How
much this bothers you depends on your own preferences. Some potential buyers
would prefer to buy the used book if it is only slightly cheaper, while others would
buy the used book only if it is considerably cheaper than a new book. Let’s define a
potential buyer’s willingness to pay as the maximum price at which he or she would

A consumer’s willing-
ness to pay for a good
is the maximum price
at which he or she
would buy that good.

Edward Morey
comment
If your WTP for a commodity is less than its price, buying it would make you worse off. In theory, you only an item if your WTP for it is greater than its costs.  



buy a good, in this case a used textbook. An individual won’t buy the book if it costs
more than this amount but is eager to do so if it costs less. If the price is just equal
to an individual’s willingness to pay, he or she is indifferent between buying and not
buying.

The table in Figure 6-1 shows five potential buyers of a used book that costs $100
new, listed in order of their willingness to pay. At one extreme is Aleisha, who will buy
a second-hand book even if the price is as high as $59. Brad is less willing to have a
used book and will buy one only if the price is $45 or less. Claudia is willing to pay
only $35, Darren only $25. And Edwina, who really doesn’t like the idea of a used
book, will buy one only if it costs no more than $10.

How many of these five students will actually buy a used book? It depends on the
price. If the price of a used book is $55, only Aleisha buys one; if the price is $40,
Aleisha and Brad both buy used books, and so on. So the information in the table on
willingness to pay also defines the demand schedule for used textbooks.

As we saw in Chapter 3, we can use this demand schedule to derive the market
demand curve shown in Figure 6-1. Because we are considering only a small number
of consumers, this curve doesn’t look like the smooth demand curves of earlier chap-
ters, where markets contained hundreds or thousands of consumers. This demand
curve is step-shaped, with alternating horizontal and vertical segments. Each hori-
zontal segment—each step—corresponds to one potential buyer’s willingness to pay.
However, we’ll see shortly that for the analysis of consumer surplus it doesn’t matter
whether the demand curve is stepped, as in this figure, or whether there are many
consumers, making the curve smooth.
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The demand function (with dollars on the vertical axis) is a WTP function - max WTP as a function of the price. 
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Figure 6-1
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The Demand Curve for Used Textbooks

With only five potential consumers in this 
market, the demand curve is step-shaped. Each step rep-
resents one consumer, and its height indicates that con-
sumer’s willingness to pay, the maximum price at which
each student will buy a used textbook, as indicated in
the table. Aleisha has the highest willingness to pay at

$59, Brad has the next highest at $45, and so on down
to Edwina with the lowest at $10. At a price of $59 the
quantity demanded is one (Aleisha); at a price of $45
the quantity demanded is two (Aleisha and Brad), and so
on until you reach a price of $10 at which all five stu-
dents are willing to purchase a book.

Edward Morey
comment
The graph is also WTP. For example WTP for the first used book is $59, the second $45, etc. 



Willingness to Pay and Consumer Surplus
Suppose that the campus bookstore makes used textbooks available at a price of $30.
In that case Aleisha, Brad, and Claudia will buy books. Do they gain from their pur-
chases, and if so, how much?

The answer, shown in Table 6-1, is that each student who purchases a book does
achieve a net gain but that the amount of the gain differs among students.

Aleisha would have been willing to pay $59, so her net gain is $59 − $30 = $29.
Brad would have been willing to pay $45, so his net gain is $45 − $30 = $15. Claudia
would have been willing to pay $35, so her net gain is $35 − $30 = $5. Darren and
Edwina, however, won’t be willing to buy a used book at a price of $30, so they nei-
ther gain nor lose.

The net gain that a buyer achieves from the purchase of a good is called that
buyer’s individual consumer surplus. What we learn from this example is that
every buyer of a good achieves some individual consumer surplus.
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TABLE 6-1
Consumer Surplus When the Price of a Used Textbook Is $30

Potential Individual consumer surplus 
buyer Willingness to pay Price paid = willingness to pay − price paid

Aleisha $59 $30 $29

Brad 45 30 15

Claudia 35 30 5

Darren 25 — —

Edwina 10 — —

Total consumer surplus: $49

Individual consumer surplus is the
net gain to an individual buyer from
the purchase of a good. It is equal to
the difference between the buyer’s
willingness to pay and the price
paid. 



The sum of the individual consumer surpluses achieved by all the buyers of a good
is known as the total consumer surplus achieved in the market. In Table 6-1, the
total consumer surplus is the sum of the individual consumer surpluses achieved by
Aleisha, Brad, and Claudia: $29 + $15 + $5 = $49.

Economists often use the term consumer surplus to refer to both individual and total
consumer surplus. We will follow this practice; it will always be clear in context whether
we are referring to the consumer surplus achieved by an individual or by all buyers.

Total consumer surplus can be represented graphically. Figure 6-2 reproduces the
demand curve from Figure 6-1. Each step in that demand curve is one book wide and
represents one consumer. For example, the height of Aleisha’s step is $59, her willing-
ness to pay. This step forms the top of a rectangle, with $30—the price she actually pays
for a book—forming the bottom. The area of Aleisha’s rectangle, ($59 − $30) × 1 = $29,
is her consumer surplus from purchasing a book at $30. So the individual consumer
surplus Aleisha gains is the area of the dark blue rectangle shown in Figure 6-2.

In addition to Aleisha, Brad and Claudia will also buy books when the price is $30.
Like Aleisha, they benefit from their purchases, though not as much, because they
each have a lower willingness to pay. Figure 6-2 also shows the consumer surplus
gained by Brad and Claudia; again, this can be measured by the areas of the appro-
priate rectangles. Darren and Edwina, because they do not buy books at a price of
$30, receive no consumer surplus.

The total consumer surplus achieved in this market is just the sum of the individ-
ual consumer surpluses received by Aleisha, Brad, and Claudia. So total consumer sur-
plus is equal to the combined area of the three rectangles—the entire shaded area in
Figure 6-2. Another way to say this is that total consumer surplus is equal to the area
that is under the demand curve but above the price.

This illustrates the following general principle: The total consumer surplus generated
by purchases of a good at a given price is equal to the area below the demand curve but
above that price. The same principle applies regardless of the number of consumers.
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Total consumer surplus is the sum
of the individual consumer surpluses
of all the buyers of a good.

The term consumer surplus is often
used to refer to both individual and
to total consumer surplus.

Edward Morey
comment
Consider my per-day consumer's surplus for diet cokesEach costs $1. I value the first one at $2, the next at $1.50 the third at $1.05 and the forth at $.87I buy three because the first three purchases are valued higher than the cost. Buying a 4th coke would make me worse off. My consumer suplus from the first coke is $1, the second 50 cents and the third 5 cents, for a total CS of $1.55



When we consider large markets, this graphical representation becomes extremely
helpful. Consider, for example, the sales of personal computers to millions of poten-
tial buyers. Each potential buyer has a maximum price that he or she is willing to pay.
With so many potential buyers, the demand curve will be smooth, like the one shown
in Figure 6-3.
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Figure 6-2
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Consumer Surplus in the 
Used-Textbook Market

At a market price of $30, Aleisha, Brad, and
Claudia each buy a book but Darren and
Edwina do not. Aleisha, Brad, and Claudia get
individual consumer surpluses equal to the
difference between their willingness to pay
and the market price, illustrated by the areas
of the shaded rectangles. Both Darren and
Edwina have a willingness to pay less than
$30, so they are unwilling to buy a book in
this market; they receive zero consumer 
surplus. The total consumer surplus is given
by the entire shaded area—the sum of the
individual consumer surpluses of Aleisha, Brad,
and Claudia—equal to $29 + $15 + $5 = $49.



Suppose that at a price of $1,500, a total of 1 million computers are purchased.
How much do consumers gain from being able to buy those 1 million computers? We
could answer that question by calculating the consumer surplus of each individual
buyer and then adding these numbers up to arrive at a total. But it is much easier just
to look at Figure 6-3 and use the fact that the total consumer surplus is equal to the
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Figure 6-3
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The demand curve for computers is smooth
because there are many potential buyers of com-
puters. At a price of $1,500, 1 million computers
are demanded. The consumer surplus at this price
is equal to the shaded area: the area below the
demand curve but above the price. This is the
total gain to consumers generated from consuming
computers when the price is $1,500.



shaded area. As in our original example, consumer surplus is equal to the area below
the demand curve but above the price.

How Changing Prices Affect Consumer Surplus
It is often important to know how much consumer surplus changes when the price
changes. For example, we may want to know how much consumers are hurt if a frost
in Florida drives up orange prices or how much consumers gain if the introduction of
fish farming makes salmon less expensive. The same approach we have used to derive
consumer surplus can be used to answer questions about how changes in prices affect
consumers.

Let’s return to the example of the market for used textbooks. Suppose that the
bookstore decided to sell used textbooks for $20 instead of $30. How much would this
increase consumer surplus?

The answer is illustrated in Figure 6-4. As shown in the figure, there are two parts
to the increase in consumer surplus. The first part, shaded dark blue, is the gain of
those who would have bought books even at the higher price. Each of the students
who would have bought books at $30—Aleisha, Brad, and Claudia—pays $10 less,
and therefore each gains $10 in consumer surplus from the fall in price to $20. So
the dark blue area represents the $30 increase in consumer surplus to those three
buyers. The second part, shaded light blue, is the gain of those who would not have
bought a book at $30 but are willing to pay more than $20. In this case that means
Darren, who would not have bought a book at $30 but does buy one at $20. He gains
$5—the difference between the new price of $20 and his willingness to pay, $25. So
the light blue area represents a further $5 gain in consumer surplus. The total
increase in consumer surplus is the sum of the shaded areas, $35. Likewise, a rise in
market price from $20 to $30 would decrease consumer surplus by an amount equal
to the sum of the shaded areas.
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Edward Morey
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One might think of CS as how much one gains, in $ terms, when one buys something. How much you would have paid but did not have to pay - the surplus you get from the purchase. 
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Figure 6-4
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Consumer Surplus and a Fall in the
Market Price of Used Textbooks

There are two parts to the increase in consumer
surplus generated by a fall in market price from
$30 to $20. The first is given by the dark blue
rectangle: each person who would have bought
at the original price of $30—Aleisha, Brad, and
Claudia—receives an increase in consumer sur-
plus equal to the total fall in price, $10. So the
area of the dark blue rectangle corresponds to
an amount equal to 3 × $10 = $30. The second
part is given by the light blue rectangle: the
increase in consumer surplus for those who
would not have bought at the original price of
$30 but who buy at the new price of $20—
namely, Darren. Darren’s willingness to pay is
$25, so he now receives a consumer surplus of
$5. The total increase in consumer surplus is
3 × $10 + $5 = $35, represented by the sum of
the shaded areas. Likewise, a rise in market
price from $20 to $30 would decrease consumer
surplus by an amount equal to the sum of the
shaded areas.



Figure 6-4 illustrates that when the price of a good falls, the area under the
demand curve but above the price—which we have seen is equal to the total consumer
surplus—increases. Figure 6-5 shows the same result for the case of a smooth demand
curve, the demand for personal computers. Here we assume that the price of com-
puters falls from $5,000 to $1,500, leading to an increase in the quantity demanded
from 200,000 to 1 million units. As in the used-textbook example, we divide the gain
in consumer surplus into two parts. The dark blue rectangle in Figure 6-5 corresponds
to the dark blue area in Figure 6-4: it is the gain to the 200,000 people who would
have bought computers even at the higher price of $5,000. As a result of the price fall,
each receives additional surplus of $3,500. The light blue triangle in Figure 6-5 cor-
responds to the light blue area in Figure 6-4: it is the gain to people who would not
have bought the good at the higher price but are willing to do so at a price of $1,500.
For example, the light blue triangle includes the gain to someone who would have
been willing to pay $2,000 for a computer and therefore gains $500 in consumer sur-
plus when he or she is able to buy a computer for only $1,500. As before, the total
gain in consumer surplus is the sum of the shaded areas, the increase in the area
under the demand curve but above the market price.

What would happen if the price of a good were to rise instead of fall? We would
do the same analysis in reverse. Suppose, for example, that for some reason the price
of computers rises from $1,500 to $5,000. This would lead to a fall in consumer sur-
plus, equal to the shaded area in Figure 6-5. This loss consists of two parts. The dark
blue rectangle represents the losses to consumers who would still buy a computer,
even at a price of $5,000. The light blue triangle represents the loss to consumers who
decide not to buy a computer at the higher price.

10 C H A P T E R  6 S E C T I O N  1 : C O N S U M E R  S U R P L U S  A N D  T H E  D E M A N D  C U R V E

Edward Morey
comment
what happens to CS if the demand curve shift to the left (or right)?For example, assume I have some demand curve for gelato, and buy 2 cones a day at the going price. What would happen to my CS from gelato cones if the gelato store dumps raw liver into the ice cream and I dislike raw liver?



11 C H A P T E R  6 S E C T I O N  1 : C O N S U M E R  S U R P L U S  A N D  T H E  D E M A N D  C U R V E

Figure 6-5
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A fall in the market price of a computer from
$5,000 to $1,500 leads to an increase in the
quantity demanded and an increase in consumer
surplus. The change in the total consumer surplus
is given by the sum of the shaded areas: the total
area below the demand curve but between the old
and new prices. Here, the dark blue area repre-
sents the increase in consumer surplus for the
200,000 consumers who would have bought a
computer at the original price of $5,000; they
each receive an increase in consumer surplus of
$3,500. The light blue area represents the increase
in consumer surplus for those willing to buy at a
price equal to or greater than $1,500 but less
than $5,000. Similarly, a rise in the market price
of a computer from $1,500 to $5,000 generates a
decrease in consumer surplus equal to the sum of
the two shaded areas.



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /ENU (Use these settings to create PDF documents with higher image resolution for high quality pre-press printing. The PDF documents can be opened with Acrobat and Reader 5.0 and later. These settings require font embedding.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308030d730ea30d730ec30b9537052377528306e00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /FRA <>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


