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WHAT YOU
WILL LEARN

IN THIS
CHAPTER

What is the definition of elasticity?

What is the meaning and importance of:
= price elasticity of demand?
= income elasticity of demand?
= price elasticity of supply?
What factors influence the size of these
various elasticities?

How the cross-price elasticity of demand
measures the responsiveness of demand
for one good to changes in the price of
another good



Defining and Measuring Elasticity

* The price elasticity of demand is the ratio of the percent
change in the quantity demanded to the percent change in
the price as we move along the demand curve (dropping the

minus sign).



The Price Elasticity of Demand

Change in quantity demanded % 100

% change in quantity demanded = . :
Initial quantity demanded

Change in price
Initial price

% change in price = x 100

% change in quantity demanded
% change in price

Price elasticity of demand =




Demand for Vaccination

Price of vaccination

When price rises to S21 per
vaccination, world quantity
demanded falls to 9.9
million vaccinations per
year (point B).

$21. .

20 .

Quantity of vaccinations (millions)



Calculating the Price Elasticity of Demand

% change in quantity demanded = ~0.1 million vaccinations x 100 = 1%

10 million vaccinations

. . $1
% change in price = —— x 100 = 5%
0 g p $20 0

% change in quantity demanded
% change in price

Price elasticity of demand =

: .. 1%
Price elasticity of demand = — = 0.2
5%




Using the Midpoint Method

* The midpoint method is a technique for calculating the
percent change. In this approach, we calculate changesin a
variable compared with the average, or midpoint, of the

starting and final values.



Using‘the Midpoint Method

Change in X

x 100
Average value of X

% change in X =

Starting value of X + final value of X

Average value of X =

2
Qg o Q1
(Q;+Qy)/2
Price elasticity of demand =
P,-P

2 1
(P, +P,)/2




Using the Midpoint Method

.

&
'y
A

Price Quantity demanded
Situation A $0.90 1,100
Situation B $1.10 900
#% 1 % change in quantity demanded = —200 « 100 = =299 100 = —20%
(1,100 + 900)/2 1,000
. . $0.20 $0.20
% ch = 100 =—— x 100 = 20%
o change in price (50.90 + $1.10)/2 X $1.00 X 0

% change in quantity demanded  20%
% change in price - 20%

Price elasticity of demand =




Some Estimated Price Elasticities of Demand

Good Price Elasticity

Inelastic demand

 Eggs 0.1

* Beef 0.4 Price elasticity of
« Stationery 0.5 demand < 1
 Gasoline 0.5

Elastic demand

* Housing 1.2
 Restaurant meals 2.3 Price elasticity of
« Airline travel 2.4 demand > 1

Foreign travel



Interpreting the Price Elasticity of Demand

Two Extreme Cases of Price Elasticity of Demand

« Demand is perfectly inelastic when the quantity demanded
does not respond at all to changes in the price.
When demand is perfectly inelastic, the demand curve is a
vertical line.

 Demand is perfectly elastic when any price increase will
cause the quantity demanded to drop to zero.
When demand is perfectly elastic, the demand curve is a
horizontal line.




(a)

Price of shoelaces

(per pair)
$3
An increase in T
rice...
2 $2 L

Two Extreme Cases of Price Elasticity of Demand

Perfectly Inelastic Demand:
Price Elasticity of Demand =0

oooooooooo

... leaves the quantity
demanded unchanged.

Quantity of shoelaces (billions of pairs per year)



Two Extreme Cases of Price Elasticity of Demand

(b)

Price Elastic Demand: Price Elasticity of
Demand = ©°

Price of pink tennis
balls
(per dozen)

At exactly $5,
At any price above $5, consumers
guantity demanded is will buy any
zero quantity
$5 D

At any price below
$5, quantity
demanded is infinite

Quantity of tennis balls (dozens per year)



Interpreting the Price Elasticity of Demand

* Demand is elastic if the price elasticity of demand is greater
than 1.

* Demand is inelastic if the price elasticity of demand is less
than 1.

 Demand is unit-elastic if the price elasticity of demand is
exactly 1.



Unit Elasticity of Demand

(a) Unit-Elastic Demand: Price Elasticity of Demand = 1

Price of bridge crossing

A 20% $1.10 LL 6000000000 cC

IElizeiee i 090 l—v e, .
the price . . . .

L]
0 900 1,100
-

Quantity of bridge
crossings (per day)

. generates a 20% decrease in
the quantity of crossings
demanded.



Inelastic Demand

(b) Inelastic Demand: Price Elasticity of Demand = 0.5

Price of bridge crossing

A 20% ﬁl' 110 |
increase in :
the prlce L. 090_ oooooooooooo - C

|| 2
0 950 1,050
-

Quantity of bridge
crossings (per day)

. . . generates a 10% decrease in the
quantity of crossings demanded.



Elastic Demand

(c) Elastic Demand: Price Elasticity of Demand = 2

Price of bridge crossing

A 20% increase?l-10 —
in the price . .. 0.90

I i
0 800 1,200

Quantity of bridge

< crossings (per day)

... generates a 40%
decrease in the quantity of
crossings demanded.



Unit-Elastic, Inelastic, or Elastic?

Why Does It Matter Whether Demand is Unit-Elastic, Inelastic,
or Elastic?:

* Because this classification predicts how changes in the price
of a good will affect the total revenue earned by producers
from the sale of that good.

e The total revenue is defined as the total value of sales of a
good or service:

Total Revenue = Price * Quantity Sold



Total Revenue by Area

Price of bridge crossing

POO0 e o oo v o0 oot e e e

Total revenue =
price x quantity = $990

0 1,100 Quantity of bridge crossings

(per day)



Elasticity and Total Revenue

When a seller raises the price of a good, there are two
countervailing effects in action (except in the rare case of a
good with perfectly elastic or perfectly inelastic demand):

" A price effect: After a price increase, each unit sold sells at a
higher price, which tends to raise revenue.

= A quantity effect: After a price increase, fewer units are sold,
which tends to lower revenue.



Effect of a Price Increase on Total Revenue

Price of bridge crossing

Price effect of price
increase: higher price for
each unit sold

Quantity effect of
price increase:
fewer units sold

0 QOOE 1,100 Quantity of bridge crossings

(per day)



Elasticity and Total Revenue

* If demand for a good is elastic (the price elasticity of demand
is greater than 1), an increase in price reduces total revenue.

= |nthis case, the quantity effect is stronger than the price
effect.

* If demand for a good is inelastic (the price elasticity of
demand is less than 1), a higher price increases total
revenue.

= |nthis case, the price effect is stronger than the quantity
effect.



Elasticity and Total Revenue

 If demand for a good is unit-elastic (the price elasticity of
demand is exactly 1), an increase in price does not change
total revenue.

" |n this case, the sales effect and the price effect exactly offset
each other.



Unit-elastic demand
(price elasticity of demand = 1)

Quantity demanded
Total revenue

Inelastic demand
(price elasticity of demand = 0.5)

Quantity demanded
Total revenue

Elastic demand
(price elasticity of demand = 2)

Quantity demanded

Total revenue

Price Elasticity of Demand and Total Revenue

Price of crossing
= $0.90

1,100
$990

1,050
$945

1,200

TAaBLE 6-2 Price Elasticity of Demand and Total Revenue

Price of crossing
= $1.10

900
$990

950
$1,045

800
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Demand Schedule and Total Revenue

Elastic
9 Unit-elastic
8 el
7 —
6 Inelastic
5 —
4 =
3
2
r D
0 1 2 3 4 5 6 7 8 9 10
TR Quantity
revenue
$25
24
21
16 —
9 ek
0

o 1 2 3 4 5 6 7 8 9 10
Quantity

|

Demand is inelastic: a

higher price increases
total revenue

|
Demand is
elastic: a higher
price reduces
total revenue

Demand Schedule and Total Revenue
for a Linear Demand Curve
Quantity Total
demanded Revenue

$0 10 $0

9
16
21
24
25
24
21
16

9

0

Price

CWO~NOARNWNEPR
ORPNWAUION OO

=

The price elasticity of demand changes
along the demand curve




What Factors Determine the Price Elasticity of Demand?
Price elasticity of demand is determined by:

* whether close substitutes are available
 whether the good is a necessity or a luxury
e share of income spent on the good

time



SO DRIVE LESS TAKE
THE BUS, SELLYOUR
SUV.

How Mad?




ECONOMICS IN ACTION

Responding to Your Tuition Bill

e Tuition has been rising faster than the overall cost of living
for years. But does rising tuition keep people from going to
college?

e A 1988 study found that a 3% increase in tuition led to an
approximately 2% fall in the number of students enrolled at
four-year institutions, giving a price elasticity of demand of

0.67 (2%/3%) and 0.9 for two-year institutions.



ECONOMICS IN ACTION

Responding to Your Tuition Bill

* Enrollment decision for students at two-year colleges was
significantly more responsive to price than for students at
four-year colleges.

= The result: Students at two-year colleges are more likely to

forgo getting a degree because of tuition costs than are
students at four year colleges.

e A 1999 study confirmed this pattern.



Other Demand Elasticities: Cross-Price Elasticity

= The cross-price elasticity of demand between two goods
measures the effect of the change in one good’s price on the
guantity demanded of the other good.

" |t is equal to the percent change in the quantity demanded of
one good divided by the percent change in the other good'’s
price.

The Cross-Price Elasticity of Demand
between Goods A and B

% change in quantity of A demanded
% change in price of B




Cross-Price Elasticity

Goods are substitutes when the cross-price elasticity of
demand is positive.

 Goods are complements when the cross-price elasticity of
demand is negative.



consumer’s income.

The Income Elasticity of Demand

* The income elasticity of demand is the percent change in
the quantity of a good demanded when a consumer’s
income changes divided by the percent change in the

Income elasticity of demand =

% change in quantity demanded

% change in income




Normal Goods and Inferior Goods

* When the income elasticity of demand is positive, the good
is a normal good; that is, the quantity demanded at any
given price increases as income increases.

 When the income elasticity of demand is negative, the good
is an inferior good; that is, the quantity demanded at any
given price decreases as income increases.



FOR INQUIRING MINDS

Will China Save the U.S. Farming Sector?

Why do so few people now live and work on farms in the
United States?

e The income elasticity of demand for food is much less than 1:
it is income inelastic.

As consumers grow richer, other things equal, spending on food
rises less than income = as the U.S. economy has grown,
the share of income it spends on food—and therefore

the share of total U.S. income earned by farmers—has fallen.




FOR INQUIRING MINDS

Will China Save the U.S. Farming Sector?

Why do so few people now live and work on farms in the
United States?

 Agriculture has been a technologically progressive sector for
approximately 150 years in the United States, with steadily
increasing yields over time.

Competition among farmers means that technological progress
leads to lower food prices. Meanwhile, the demand for food is
price-inelastic, so falling prices of agricultural goods, other
things equal, reduce the total revenue of farmers = progress in
farming has been good for consumers but bad for farmers.



FOR INQUIRING MINDS

Will China Save the U.S. Farming Sector?

e Starting in the mid-2000s, increased demand for foodstuffs
from rapidly growing developing countries like China has
pushed up the prices of agricultural products around the
world.

= And American farmers have benefited, with U.S. farm income
rising 24% in 2010 alone.



FOR INQUIRING MINDS

Will China Save the U.S. Farming Sector?

e Eventually, as the growth in developing countries tapers off
and agricultural innovation continues to progress, it’s likely
that the agricultural sector will resume its downward trend.

 But for now and for the foreseeable future, American
farmers are enjoying the sector’s revival.



GLOBAL COMPARISON

Food’s Bite in World Budgets

Spending on food
(% of income)

80% |-Sri Lanka

.

60 —
Mexico
40 — .
‘ Israel United
States
20 — i
| | | | |
0 20 40 60 80 100%

Income (% of U.S. income per capita)



ECONOMICS IN ACTION

Spending It

 What stands out from the U.S. BLS surveys of family
expenditures?

* The classic result is that the income elasticity of demand for
“food eaten at home” is considerably less than 1: as a
family’s income rises, the share of its income spent on food
consumed at home falls.

Correspondingly, the lower a family’s income, the higher the
share of income spent on food consumed at home.



ECONOMICS IN ACTION

Spending It

" |n poor countries, many families spend more than half their
income on food consumed at home.

= Although the income elasticity of demand for “food eaten at
home” is estimated at less than 0.5 in the United States, the
income elasticity of demand for “food eaten away from
home” (restaurant meals) is estimated to be much higher—
close to 1.




ECONOMICS IN ACTION

Spending It

* Families with higher incomes eat out more often and at
fancier places. In 1950, about 19% of U.S. income was spent
on food consumed at home, a number that has dropped to
7% today. But over the same period, the share of U.S.
income spent on food consumed away from home has
stayed constant at 5%.

" |n fact, a sure sign of rising income levels in developing

countries is the arrival of fast-food restaurants that cater to
newly affluent customers.




ECONOMICS IN ACTION

Spending It

* There is one clear example of an inferior good found in the
surveys: rental housing.
=  Families with higher income actually spend less on rent than

families with lower income, because they are much more
likely to own their own homes.



Measuring the Price Elasticity of Supply

* The price elasticity of supply is a measure of the
responsiveness of the quantity of a good supplied to the
price of that good.

* |tis the ratio of the percent change in the quantity supplied
to the percent change in the price as we move along the
supply curve.

% change in quantity supplied
% change in price

Price elasticity of supply =




Two Extreme Cases of Price Elasticity of Supply

Perfectly Inelastic Supply:

a
(@) Price Elasticity of Supply =0

Price of cell phone frequency

$31OOO —c A « o« o oo oo o ®
An increase in price... T
e ®
2,000 ... leaves the quantity
_ supplied unchanged
1
0 100

Quantity of cell
phone frequencies



Two Extreme Cases of Price Elasticity of Supply

(b) Perfectly Elastic Supply: Price
Elasticity of Supply = ©°

Price of
pizga
At any price above $12, ?trgzj(sgg)r/j\l/iﬁ’
uantity supplied is
9 i)r:finifep produce any
guantity
$12 | S,

At any price below $12,
guantity supplied is zero

Quantity of pizzas



Two Extreme Cases of Price Elasticity of Supply

* There is perfectly inelastic supply when the price elasticity of
supply is zero, so that changes in the price of the good have
no effect on the quantity supplied. A perfectly inelastic supply
curve is a vertical line.

* There is perfectly elastic supply when even a tiny increase or
reduction in the price will lead to very large changes in the
guantity supplied, so that the price elasticity of supply is

infinite. A perfectly elastic supply curve is a horizontal line.



What Factors Determine the Price Elasticity of Supply?

* The Availability of Inputs: The price elasticity of supply tends
to be large when inputs are readily available and can be
shifted into and out of production at a relatively low cost. It
tends to be small when inputs are difficult to obtain.

* Time: The price elasticity of supply tends to grow larger as
producers have more time to respond to a price change. This
means that the long-run price elasticity of supply is often
higher than the short-run elasticity.



ECONOMICS IN ACTION

European Farm Surpluses

» Imposition of a price floors to support the incomes of farmers
has created “butter mountains” and “wine lakes” in Europe.

« Were European politicians unaware that their price floors
would create huge surpluses?

’ » They probably knew that surpluses would arise, but
: underestimated the price elasticity of agricultural supply due
y\ to availability of inputs.



ECONOMICS IN ACTION

European Farm Surpluses

» They thought big increases in production were unlikely since
there was little new land available in Europe for cultivation.
However, farm production could expand by adding other
resources, especially fertilizer and pesticides.

» So, although farm acreage didn’t increase much, farm
production did!



Price elasticity of demand =

0

Between 0 and 1

Exactly 1

Greater than 1, less than ©2

(o)

Cross-price elasticity of demand

Negative

Positive

An Elasticity Menagerie

% change in quantity demanded

L (dropping the minus sign)
% change in price

Perfectly inelastic: price has no effect on quantity
demanded (vertical demand curve).

Inelastic: a rise in price increases total revenue.

Unit-elastic: changes in price have no effect on total
revenue.

Elastic: a rise in price reduces total revenue.

Perfectly elastic: any rise in price causes quantity
demanded to fall to 0. Any fall in price leads to an infinite
quantity demanded (horizontal demand curve).

% change in quantity of one good demanded
% change in price of another good

Complements: quantity demanded of one good falls
when the price of another rises.

Substitutes: quantity demanded of one good rises when
the price of another rises.



An Elasticity Menagerie

% change in quantity demanded
% change in income

Income elasticity of demand =

Negative Inferior good: quantity demanded falls when income
rises.
Positive, less than 1 Normal good, income-inelastic: quantity demanded

rises when income rises, but not as rapidly as income.

Greater than 1 Normal good, income-elastic: quantity demanded rises
when income rises, and more rapidly than income.

% change in quantity supplied
% change in price

Price elasticity of supply =

0 Perfectly inelastic: price has no effect on quantity
supplied (vertical supply curve).

Greater than 0, less than ©@ ordinary upward-sloping supply curve.

o0 Perfectly elastic: any fall in price causes quantity

supplied to fall to 0. Any rise in price elicits an infinite
quantity supplied (horizontal supply curve).




Airlinelndustry— Fly Less, Charge More

 How did the airline industry achieve such a dramatic
turnaround? Simple: fly less and charge more.
" |n 2011, fares were 14% higher than they had been the
previous year, and flights were more crowded than they had

been in decades, with fewer than one in five seats empty on
domestic flights.

* In addition to cutting back on the number of flights—
particularly money-losing ones—airlines implemented more
extreme variations in ticket prices based on when a flight
departed and when the ticket was purchased.

= For example, the cheapest day to fly is Wednesday, with
Friday and Saturday the most expensive days to travel.




Airline Industry— Fly Less, Charge More

e Airlines have also tacked on a wide variety of new fees and
increased old ones—fees for food, for a blanket, for checked
bags, for carry-on bags, for the right to board a flight first, for
the right to choose your seat in advance, and so on.

* Airlines have also gotten more inventive in imposing fees
that are hard for travelers to track in advance— such as
claiming that fares have not risen during the holidays while
imposing a “holiday surcharge.”

= |n 2010, airlines collected more than $S4.3 billion from fees for
checking baggage and changing tickets, up 13.5% from 20009.



The Ailine Industry

But the question in the minds of industry analysts is
whether airlines can manage to maintain their currently
high levels of profitability.

* Inthe past, as travel demand picked up, airlines increased
capacity—added seats—too quickly, leading to falling
airfares.

= “The wild card is always capacity discipline,” says William
Swelbar, an airline industry researcher. “All it takes is one

carrier to begin to add capacity aggressively, and then we
follow and we undo all the good work that’s been done.”



SUMMARY

1. Elasticity is a general measure of responsiveness that can
be used to answer such questions.

2. The price elasticity of demand—the percent change in
the quantity demanded divided by the percent change in
the price (dropping the minus sign)—is a measure of the
responsiveness of the quantity demanded to changes in

the price.




SUMMARY

3. The responsiveness of the quantity demanded to price
can range from perfectly inelastic demand, where the
guantity demanded is unaffected by the price, to
perfectly elastic demand, where there is a unique price
at which consumers will buy as much or as little as they
are offered.

When demand is perfectly inelastic, the demand curve is
a vertical line; when it is perfectly elastic, the demand
curve is a horizontal line.




SUMMARY

4. The price elasticity of demand is classified according to
whether it is more or less than 1. If it is greater than 1,
demand is elastic; if it is less than 1, demand is inelastic;
if it is exactly 1, demand is unit-elastic. This classification
determines how total revenue, the total value of sales,
changes when the price changes.

5. The price elasticity of demand depends on whether there
are close substitutes for the good, whether the good is a
necessity or a luxury, the share of income spent on the
good, and the length of time that has elapsed since the
price change.




SUMMARY

6. The cross-price elasticity of demand measures the effect
of a change in one good’s price on the quantity of
another good demanded.

7. The income elasticity of demand is the percent change in
the quantity of a good demanded when a consumer’s
income changes divided by the percent change in
income. If the income elasticity is greater than 1, a good

is income elastic; if it is positive and less than 1, the good
is income-inelastic.




SUMMARY

8. The price elasticity of supply is the percent change in the
guantity of a good supplied divided by the percent change
in the price. If the quantity supplied does not change at
all, we have an instance of perfectly inelastic supply; the
supply curve is a vertical line. If the quantity supplied is
zero below some price but infinite above that price, we
have an instance of perfectly elastic supply; the supply
curve is a horizontal line.

9. The price elasticity of supply depends on (1) the
availability of resources to expand production, and (2)
time. It is higher when inputs are available at relatively
low cost and the longer it has been since the price
change.




* Price elasticity of demand Income-inelastic demand

 Midpoint method * Price elasticity of supply

e Perfectly inelastic demand Perfectly inelastic supply

* Perfectly elastic demand Perfectly elastic supply
* Elastic demand

* Inelastic demand

* Unit-elastic demand

* Total revenue

* Cross-price elasticity of
demand

* Income elasticity of demand

* |ncome-elastic demand




