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If you are experIencIng a true emer-
gency, you aren’t likely to quibble about the 
price of an ambulance ride to the nearest 
emergency room. But what if it isn’t an emer-
gency? Take the case of Gavin Baumbach, a 
student from the University of King’s College, 
Nova Scotia, who caught the flu. He lived 
in residence and called his don-on-duty 
for help, who in turn called for emergency 
service. Shaken, he took the ride and, within 
several minutes, he was at the hospital. 
Later, he found out that his trip to the hos-
pital cost him $711 (Nova Scotian residents 
are charged $146 per ambulance ride; but 
non-Nova Scotians are charged $711 per 
ambulance ride, and the cost can easily go 
up to more than $1,000 for non-Canadians). 
Stunned by the bill, Baumbach struggled 
to find a way to pay it. It turned out his 
university’s health plan would only cover 
the first $500. For the remaining amount, he 
had to borrow from his parents. “I’m living 
off of student loans, I couldn’t afford that,” 
Baumbach said.

Elasticity

The demand for ambulance rides to the 
hospital is relatively unresponsive to the price. 
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Gavin’s experience is by no means unique. 
Although ambulances are often requested 
by a bystander or a 911 dispatcher, it is the 
patient who receives the bill. Undoubtedly, 
in a true medical emergency, a patient feels 
fortunate when an ambulance pulls up. But 
in non-emergency cases, like Gavin’s, many 
patients feel obliged to get into the ambu-
lance once it arrives. And just like Gavin, they 
are uninformed about the cost of the ride to 
the hospital. While many people have (both 
public and private) health insurance that will 
cover some or all the cost of the ambulance 
service, the patient is ultimately responsible 
for paying the rest.

In Canada, paramedics and ambulance 
services are not mentioned in the Can-
ada Health Act and are therefore not an 
insured service. Provinces and territories can 
choose to subsidize the cost of these services 
and, to some extent, all provincial and ter-
ritorial governments do. Depending on the 
nature of services provided (emergency vs. 
non-emergency, for example), charges for 
an ambulance ride vary wildly across the 
country. Charges to patients range from 
$45 to several hundred dollars. In some 
provinces, like Manitoba, Saskatchewan, and 
Quebec, the fee structure includes a fixed 
amount plus a per-kilometer fee. The cost 
of an air ambulance ride is much higher. A 
pregnant Albertan was charged $30,000 for 
air ambulance service after she went into 
labour in Ontario two months before her 
baby’s due date.

What accounts for the extreme variation 
in the cost of ambulance services? How are 
these services able to charge hundreds of 
dollars, regardless of whether an ambulance 
is actually needed? The answer to these ques-
tions is price unresponsiveness: in the heat of 
the moment, many consumers—particularly 
those with true emergencies—are unrespon-
sive to the price of an ambulance. Ambulance 
operators judge correctly that a significant 

number of patients won’t ask “How much is 
this ride to the emergency room going to 
cost?” before getting onboard. In other words, 
a large increase in the price of an ambu-
lance ride leaves the quantity demanded by 
a significant number of consumers relatively 
unchanged.

Let’s consider a very different scenario. 
Suppose that the maker of a particular 
brand of breakfast cereal decided to charge 
10 times the original price. It would be 
extremely difficult, if not impossible, to find 
consumers willing to pay the much higher 
price. In other words, consumers of breakfast 
cereal are much more responsive to price 
than the consumers of ambulance rides.

But how do we define responsiveness? 
Economists measure responsiveness of con-
sumers to price with a particular number, 
called the price elasticity of demand. In this 
chapter we will show how the price elas-
ticity of demand is calculated and why it 
is the best measure of how the quantity 
demanded responds to changes in price. 
We will then see that the price elasticity of 
demand is only one of a family of related 
concepts, including the income elasticity of 
demand, cross-price elasticity of demand, and 
price elasticity of supply. •

TAKEN FOR A RIDE

•	 Why is elasticity used to measure the 
response to changes in prices or income?

•	 What are the different elasticity measures 
and what do they mean?

•	 What factors influence the size of these 
various elasticities?

•	 Why is it vitally important to determine 
the size of the relevant elasticity before 
setting prices or government fees?

What You Will learn
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166  P A R T  2   SUPPLY   AND  DEMAND

Defining and Measuring elasticity
In order for investors to know whether they can earn significant profits in the 
ambulance business, they need to know the price elasticity of demand for ambu-
lance rides. With this information, investors can accurately predict whether or not 
a significant rise in the price of an ambulance ride results in an increase in revenue. 

Calculating the Price elasticity of Demand
Figure 6-1 shows a hypothetical demand curve for an ambulance ride. At a price 
of $200 per ride, consumers would demand 10 million rides per year (point A); 
at a price of $210 per ride, consumers would demand 9.9 million rides per year 
(point B).

Figure 6-1, then, tells us the change in the quantity demanded for a particular 
change in the price. But how can we turn this into a measure of price responsive-
ness? The answer is to calculate the price elasticity of demand.

The price elasticity of demand is the ratio of the percent change in quantity 
demanded to the percent change in price as we move along the demand curve. As 
we’ll see later in this chapter, the reason economists use percent changes is to 
obtain a measure that doesn’t depend on the units in which a good is measured 
(say, a 1-km ambulance trip versus a 10-km ambulance trip). But before we get to 
that, let’s look at how elasticity is calculated.

To calculate the price elasticity of demand, we first calculate the percent 
change in the quantity demanded and the corresponding percent change in the price 
as we move along the demand curve. These are defined as follows:

(6-1) % change in quantity demanded = 
Change in quantity demanded  

Initial quantity demanded
 × 100

and

(6-2) % change in price = 
Change in price 

Initial price
 × 100

In Figure 6-1, we see that when the price rises from $200 to $210, the quantity 
demanded falls from 10 million to 9.9 million rides, yielding a change in the quantity 
demanded of 0.1 million rides. So the percent change in the quantity demanded is

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. 
(Given the demand curve is 
usually downward sloping, when 
interpreting the price elasticity 
of demand, we only look at the 
absolute value.)

fIgure 6-1 the Demand for ambulance rides

D

10.09.9

$210

200

Price of 
ambulance

rides

A

0 Quantity of ambulance
rides (millions)

B

At a price of $200 per ambulance ride, the quantity of 
ambulance rides demanded is 10 million per year (point A). 
When price rises to $210 per ambulance ride, the quantity 
demanded falls to 9.9 million ambulance rides per year (point B). 
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% change in quantity demanded = 
9.9 million rides - 10 million rides

10 million rides
 × 100

= 
-0.1 million rides
10 million rides

 × 100 = -1%

The initial price is $200 and the change in the price is $10, so the percent 
change in price is

% change in price = 
$210 - $200

$200  
× 100 

$10
$200

 × 100 = 5%

To calculate the price elasticity of demand, we find the ratio of the percent 
change in the quantity demanded to the percent change in the price:

(6-3) Price elasticity of demand = 
% change in quantity demanded

% change in price

In Figure 6-1, the price elasticity of demand is therefore

Price elasticity of demand = 
1%
5%  

= 0.2

Notice that the minus sign that appeared in the calculation of the percent 
change in the quantity demanded has been dropped when we calculate this last 
equation, the price elasticity of demand. Why have we done this? The law of 
demand says that demand curves are downward sloping, so price and quantity 
demanded always move in opposite directions. In other words, a positive percent 
change in price (a rise in price) leads to a negative percent change in the quantity 
demanded; a negative percent change in price (a fall in price) leads to a positive 
percent change in the quantity demanded. This means that the price elasticity of 
demand is, in strictly mathematical terms, a negative number. 

However, it is inconvenient to repeatedly write a minus sign. So when econo-
mists talk about the price elasticity of demand, they usually drop the minus sign and 
report the absolute value of the price elasticity of demand. In this case, for example, 
economists would usually say “the price elasticity of demand is 0.2,” taking it for 
granted that you understand they mean minus 0.2. We follow this convention here.

The larger the price elasticity of demand, the more responsive the quantity 
demanded is to the price. When the price elasticity of demand is large—when 
consumers change their quantity demanded by a large percentage compared to 
the percent change in the price—economists say that demand is highly elastic.

As we’ll see shortly, a price elasticity of 0.2 indicates a small response of quan-
tity demanded to price. That is, the quantity demanded will fall by a relatively 
small amount when price rises. This is what economists call inelastic demand. 
And inelastic demand is exactly what enables an ambulance operator to increase 
the total amount earned by raising the price of an ambulance ride.

an alternative Way to Calculate elasticities:  
the Midpoint Method
Price elasticity of demand compares the percent change in quantity demanded 
with the percent change in price. When we look at some other elasticities, which 
we will do shortly, we’ll learn why it is important to focus on percent changes. But 
at this point we need to discuss a technical issue that arises when you calculate 
percent changes in variables.

The best way to understand the issue is with a real example. Suppose you 
were trying to estimate the price elasticity of demand for gasoline by comparing 
gasoline prices and consumption in different countries. Because of higher taxes, 
gasoline usually costs more in Canada than in the United States (approximately 
$0.34 more per litre in 2016). So what is the percentage difference between Can-
adian and American gas prices?
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Well, it depends on which way you measure it. In 2016, the average price of a 
litre of gas in Canada was about $1.00 while the average price of a litre of gas in 
the United States was closer to $0.66 (both measured in Cdn dollars). Because 
the price of a litre of gas in Canada was $0.34 higher than in the United States, it 
was 51% ($0.34/$0.66 × 100%) higher. Because the price of gasoline in the United 
States was $0.34 lower, it was 34% ($0.34/$1.00 × 100%) lower.

This is a nuisance: we’d like to have a percent measure of the difference in 
prices that doesn’t depend on which way you measure it. To avoid computing dif-
ferent elasticities for rising and falling prices we use the midpoint method.

The midpoint method replaces the usual definition of the percent change in 
a variable, X, with a slightly different definition:

(6-4) % change in X = 
Change in X

Average value of X
 × 100

where the average value of X is defined as

Average value of X = 
Starting value of X + Final value of X

2

When calculating the price elasticity of demand using the midpoint method, 
both the percent change in the price and the percent change in the quantity 
demanded are found using this method. To see how this method works, suppose 
you have the following data for some good:

Situation Price Quantity demanded

A $0.90 1 100

B $1.10 900

To calculate the percent change in quantity going from situation A to situa-
tion B, we compare the change in the quantity demanded—a fall of 200 units—
with the average of the quantity demanded in the two situations. So we calculate

% change in quantity demanded = 
(900 - 1 100)

(1 100 + 900)/2
 × 100 = 

-200
1 000

 × 100 = -20%

In the same way, we calculate

% change in price = 
($1.10 - $0.90)

($0.90 + $1.10)/2
 × 100 = 

$0.20
$1.00

 × 100 = 20%

So in this case we would calculate the price elasticity of demand to be

Price elasticity of demand = 
% change in quantity demanded

% change in price
 = 

20% 
20%

 = 1

again dropping the minus sign.
The important point is that we would get the same result, a price elasticity of 

demand of 1, whether we go up the demand curve from situation A to situation B 
or down the demand curve from situation B to situation A.

To arrive at a more general formula for price elasticity of demand, suppose 
that we have data for two points on a demand curve. At point 1 the quantity 
demanded and price are (Q1, P1); at point 2 they are (Q2, P2). Then the formula for 
calculating the price elasticity of demand is:

(6-5) Price elasticity of demand = 

Q2 - Q1

(Q1 + Q2)/2

P2 - P1

(P1 + P2)/2

As before, when finding a price elasticity of demand calculated by the mid-
point method, we drop the minus sign and use the absolute value.

The midpoint method is a 
technique for calculating 
the percent change. in this 
approach, we calculate changes 
in a variable compared with the 
average, or midpoint, of the 
starting and final values.
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estimating elasticities
You might think it’s easy to estimate price elasticities of demand from real-world 
data: just compare percent changes in prices with percent changes in quantities 
demanded. Unfortunately, it’s rarely that simple because changes in price aren’t 
the only thing affecting changes in the quantity demanded: other factors—such as 
changes in income, changes in tastes, and changes in the prices 
of other goods—shift the demand curve, thereby changing the 
quantity demanded at any given price. 

To estimate price elasticities of demand, economists must 
use careful statistical analysis to separate the influence of the 
change in price, holding other things equal.

Economists have estimated price elasticities of demand for 
a number of goods and services. Table 6-1 summarizes some 
of these and shows a wide range of price elasticities. There are 
some goods, like gasoline in the short run and post-secondary 
education, for which demand is not very responsive to changes 
in the price. There are other goods, such as airline travel for 
leisure, or Coke and Pepsi, for which the quantity demanded is 
very sensitive to the price.

Notice that Table 6-1 is divided into two parts: inelastic and 
elastic demand. We’ll explain the significance of that division 
in the next section. 

>> Check Your Understanding 6-1
	 Solutions	appear	at	back	of	book.

1. The price of strawberries falls from $1.50 to $1.00 per carton and the quantity 
demanded goes from 100 000 to 200 000 cartons. Use the midpoint method to find the 
price elasticity of demand.

2. At the present level of consumption, 4 000 movie tickets, and at the current price, $5 per 
ticket, the price elasticity of demand for movie tickets is 1. Using the midpoint method, 
calculate the percentage by which the owners of movie theaters must reduce price in 
order to sell 5 000 tickets.

3. The price elasticity of demand for ice-cream sandwiches is 1.2 at the current price of 
$0.50 per sandwich and the current consumption level of 100 000 sandwiches. Calculate 
the change in the quantity demanded when price rises by $0.05. Use Equations 6-1 and 
6-2 to calculate percent changes and Equation 6-3 to relate price elasticity of demand 
to the percent changes.

Interpreting the price elasticity  
of Demand

In a true emergency, a patient is unlikely to question the price of the ambu-
lance ride to the hospital. But even in a nonemergency, like Gavin’s case, 
patients are often unlikely to respond to an increase in the price of an ambu-
lance by reducing their demand, because they are unaware of the cost. As a 
result, investors in private ambulance companies see profit-making opportun-
ities in delivering ambulance services, because the price elasticity of demand 
is small. But what does that mean? How low does a price elasticity have to be 
for us to classify it as low? How high does it have to be for us to consider it 
high? And what determines whether the price elasticity of demand is high or 
low anyway?

To answer these questions, we need to look more deeply at the price elasticity 
of demand.

Economics >> in Action

TABLE 6-1 Some estimated Price  
elasticities of Demand

Good
Price elasticity  

of demand

Inelastic demand

Post-secondary education 0.14-0.29

Gasoline (short-run) 0.25

Gasoline (long-run) 0.57-0.74 

Airline travel (business, short-haul) 0.70

Elastic demand

Non-alcoholic beverages 1.14

Housing 1.2

Airline travel (leisure, short-haul) 1.52

Coke/Pepsi 3.3

>> Quick Review
•  The price elasticity of demand is 
equal to the percent change in the 
quantity demanded divided by the 
percent change in the price as you 
move along the demand curve, and 
dropping any minus sign.

•  In practice, percent changes are 
best measured using the midpoint 
method, in which the percent 
changes are calculated using the 
average of starting and final values.
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how elastic is elastic?
As a first step toward classifying price elasticities of demand, let’s look at the 
extreme cases.

First, consider the demand for a good when people pay no attention to the 
price—say, snake anti-venom. Suppose that consumers will buy 1 000 doses of 
anti-venom per year regardless of the price. In this case, the demand curve for 
anti-venom would look like the curve shown in panel (a) of Figure 6-2: it would 
be a vertical line at 1 000 doses of anti-venom. Since the percent change in the 
quantity demanded is zero for any change in the price, the price elasticity of 
demand in this case is zero. The case of a zero price elasticity of demand is known 
as perfectly inelastic demand.

The opposite extreme occurs when even a tiny rise in the price will cause the 
quantity demanded to drop to zero or even a tiny fall in the price will cause the 
quantity demanded to get extremely large. 

Panel (b) of Figure 6-2 shows the case of pink tennis balls; we suppose that 
tennis players really don’t care what colour their balls are and that other colours, 
such as neon green and vivid yellow, are available at $5 per dozen balls. In this 
case, consumers will buy no pink balls if they cost more than $5 per dozen but 
will buy only pink balls if they cost less than $5. The demand curve will therefore 
be a horizontal line at a price of $5 per dozen balls. As you move back and forth 
along this line, there is a change in the quantity demanded but no change in the 
price. Roughly speaking, when you divide a number by zero, you get infinity, 
denoted by the symbol ∞. So a horizontal demand curve implies an infinite price 
elasticity of demand. When the price elasticity of demand is infinite, economists 
say that demand is perfectly elastic.

The price elasticity of demand for the vast majority of goods is somewhere 
between these two extreme cases. Economists use one main criterion for classi-
fying these intermediate cases: they ask whether the price elasticity of demand is 

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.

fIgure 6-2 two extreme Cases of Price elasticity of Demand

Panel (a) shows a perfectly inelastic demand curve, which is 
a vertical line. The quantity of snake anti-venom demanded 
is always 1 000 doses, regardless of price. As a result, the 
price elasticity of demand is zero—the quantity demanded is 
unaffected by the price. Panel (b) shows a perfectly elastic 

demand curve, which is a horizontal line. At a price of $5, 
consumers will buy any quantity of pink tennis balls, but they 
will buy none at a price above $5. If the price falls below $5, 
they will buy an extremely large number of pink tennis balls and 
none of any other colour. 

10 Quantity of
snake anti-venom

(thousands of doses)

(a) Perfectly Inelastic Demand:
 Price Elasticity of Demand = 0

$3

2

Price of
snake

anti-venom
(per dose)

At any price above
$5, quantity
demanded is zero.

At exactly
$5, consumers
will buy any
quantity.

At any price below
$5, quantity
demanded is
extremely large.

0 Quantity of pink tennis balls
(dozens per year)

(b) Perfectly Elastic Demand:
 Price Elasticity of Demand = ∞

$5

Price of pink
tennis balls
(per dozen)

. . . leaves
the quantity
demanded
unchanged.

An increase
in price . . .

D1

D2
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greater than or less than 1. When the price elasticity of demand is greater than 1,  
economists say that demand is elastic. When the price elasticity of demand is 
less than 1, they say that demand is inelastic. The borderline case is unit-elastic 
demand, where the price elasticity of demand is—surprise—exactly 1.

To see why a price elasticity of demand equal to 1 is a useful dividing line, let’s 
consider a hypothetical example: a toll bridge operated by the provincial ministry 
of transportation. Other things equal, the number of drivers who use the bridge 
depends on the toll, the price the provincial ministry of transportation charges for 
crossing the bridge: the higher the toll, the fewer the drivers who use the bridge.

Figure 6-3 shows three hypothetical demand curves—one in which demand 
is unit-elastic, one in which it is inelastic, and one in which it is elastic. In 
each case, point A shows the quantity demanded if the toll is $0.90 and point B 
shows the quantity demanded if the toll is $1.10. An increase in the toll from 
$0.90 to $1.10 is an increase of 20% if we use the midpoint method to calculate 
percent changes.

Panel (a) shows what happens when the toll is raised from $0.90 to $1.10 and 
the demand curve is unit-elastic. Here the 20% price rise leads to a fall in the 

Demand is elastic if the price 
elasticity of demand is greater 
than 1, inelastic if the price 
elasticity of demand is less than 1,  
and unit-elastic if the price 
elasticity of demand is exactly 1.

fIgure 6-3 unit-elastic Demand, inelastic Demand, and elastic Demand

Panel (a) shows a case of unit-elastic demand: 
a 20% increase in price generates a 20% 
decline in quantity demanded, implying a price 
elasticity of demand of 1. Panel (b) shows a 
case of inelastic demand: a 20% increase 
in price generates a 10% decline in quantity 
demanded, implying a price elasticity of 
demand of 0.5. A case of elastic demand is 
shown in panel (c): a 20% increase in price 
causes a 40% decline in quantity demanded, 
implying a price elasticity of demand of 2. All 
percentages are calculated using the midpoint 
method. 

900 1 100

B
A

0

$1.10

0.90

Quantity of
crossings
(per day)

Price of
crossing

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

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

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

A 20%
increase
in the 
price . . .

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

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

 . . . generates a 40% 
decrease in the quantity
of crossings demanded.
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Quantity of
crossings
(per day)

Price of
crossing
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price . . .
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quantity of cars using the bridge each day from 1 100 to 900, which is a 20% 
decline (again using the midpoint method). So the price elasticity of demand is 
20%/20% = 1.

Panel (b) shows a case of inelastic demand when the toll is raised from $0.90 
to $1.10. The same 20% price rise reduces the quantity demanded from 1 050 to 
950. That’s only a 10% decline, so in this case the price elasticity of demand is 
10%/20% = 0.5.

Panel (c) shows a case of elastic demand when the toll is raised from $0.90 to 
$1.10. The 20% price increase causes the quantity demanded to fall from 1 200 to 
800—a 40% decline, so the price elasticity of demand is 40%/20% = 2.

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. In many real-
life situations, it is crucial to know how price changes affect total revenue. Total 
revenue is defined as the total value of sales of a good or service, equal to the 
price multiplied by the quantity sold.

(6-6) Total revenue = Price × Quantity sold

Total revenue has a useful graphical representation that can help us under-
stand why knowing the price elasticity of demand is crucial when we ask whether 
a price rise will increase or reduce total revenue. Panel (a) of Figure 6-4 shows the 
same demand curve as panel (a) of Figure 6-3. We see that 1 100 drivers will use the 
bridge if the toll is $0.90. So the total revenue at a price of $0.90 is $0.90 × 1 100 =  
$990. This value is equal to the area of the green rectangle, which is drawn with 
the bottom left corner at the point (0, 0) and the top right corner at (1 100, 0.90). 
In general, the total revenue at any given price is equal to the area of a rectangle 
whose height is the price and whose width is the quantity demanded at that price.

To get an idea of why total revenue is important, consider the following scenario. 
Suppose that the toll on the bridge is currently $0.90 but that the provincial min-
istry of transportation must raise extra money for road repairs. One way to do this 

The total revenue is the total 
value of sales of a good or 
service. it is equal to the price 
multiplied by the quantity sold.

fIgure 6-4 total revenue

The green rectangle in panel (a) shows the total revenue 
generated from 1 100 drivers who each pay a toll of $0.90. 
Panel (b) shows how total revenue is affected when the  
price increases from $0.90 to $1.10. Due to the quantity 

effect, total revenue falls by area A. Due to the price effect, 
total revenue increases by the area C. In general, the overall 
effect can go either way, depending on the price elasticity  
of demand. 

(a) Total Revenue

B A

C

(b) Effect of a Price Increase on Total Revenue

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

1 1000

$0.90

Quantity of 
crossings (per day)

Price of
crossing

D

900 1 1000

$1.10

0.90

Quantity of 
crossings (per day)

Price of
crossing

D

Quantity effect
of price
increase: fewer
units sold

Total revenue =
price x quantity =
$990
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is to raise the toll on the bridge. But this plan might backfire, since 
a higher toll will reduce the number of drivers who use the bridge. 
And if traffic on the bridge dropped a lot, a higher toll would actually 
reduce total revenue instead of increasing it. So it’s important for 
the provincial ministry of transportation to know how drivers will 
respond to a toll increase. 

We can see graphically how the toll increase affects total bridge 
revenue by examining panel (b) of Figure 6-4. At a toll of $0.90, total 
revenue is given by the sum of the areas A and B. After the toll is 
raised to $1.10, total revenue is given by the sum of areas B and C. 
So when the toll is raised, revenue represented by area A is lost but 
revenue represented by area C is gained. 

These two areas have important interpretations. Area C repre-
sents the revenue gain that comes from the additional $0.20 paid by 
drivers who continue to use the bridge. That is, the 900 who continue 
to use the bridge contribute an additional $0.20 × 900 = $180 per day to total rev-
enue, represented by area C. But 200 drivers who would have used the bridge at a 
price of $0.90 no longer do so, generating a loss to total revenue of $0.90 × 200 = 
$180 per day, represented by area A. (In this particular example, because demand 
is unit-elastic—the same as in panel (a) of Figure 6-3—the rise in the toll has no 
effect on total revenue; areas A and C are the same size.)

Except in the rare case of a good with perfectly elastic or perfectly inelastic 
demand, when a seller raises the price of a good, two countervailing effects are 
present:

•	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.

But then, you may ask, what is the ultimate net effect on total revenue: does it 
go up or down? The answer is that, in general, the effect on total revenue can go 
either way—a price rise may either increase total revenue or lower it. If the price 
effect, which tends to raise total revenue, is the stronger of the two effects, then 
total revenue goes up. If the quantity effect, which tends to reduce total revenue, 
is the stronger, then total revenue goes down. And if the strengths of the two 
effects are exactly equal—as in our toll bridge example, where a $180 gain offsets 
a $180 loss—total revenue is unchanged by the price increase.

The price elasticity of demand tells us what happens to total revenue when 
price changes: its size determines which effect—the price effect or the quantity 
effect—is stronger. Specifically:

•	If demand for a good is unit-elastic (the price 
elasticity of demand is 1), an increase in price 
does not change total revenue. In this case, 
the quantity effect and the price effect exactly 
offset each other.

•	If demand for a good is inelastic (the price 
elasticity of demand is less than 1), a higher 
price increases total revenue. In this case, the 
quantity effect is weaker than the price effect.

•	If demand for a good is  elastic (the price elas-
ticity of demand is greater than 1), an increase 
in price reduces total revenue. In this case, the 
quantity effect is stronger than the price effect.

Table 6-2 shows how the effect of a price 
increase on total revenue depends on the price 

TABLE 6-2 Price elasticity of Demand and total revenue 

Price of toll = 
$0.90

Price of toll = 
$1.10

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

Quantity demanded

Total revenue

1 100

$990

900

$990

Inelastic demand 
(price elasticity of demand = 0.5)

Quantity demanded

Total revenue

1 050

$945

950

$1,045

Elastic demand 
(price elasticity of demand = 2)

Quantity demanded

Total revenue

1 200

$1,080

800

$880

The provincial ministry of transportation uses the price 
elasticity of demand to calculate the change in revenue 
from higher tolls.
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elasticity of demand, using the same data as in Figure 6-3. An increase in the 
price from $0.90 to $1.10 leaves total revenue unchanged at $990 when demand 
is unit-elastic. When demand is inelastic, the quantity effect is dominated by the 
price effect; the same price increase leads to an increase in total revenue from 
$945 to $1,045. And when demand is elastic, the quantity effect dominates the 
price effect; the price increase leads to a decline in total revenue from $1,080 to 
$880.

The price elasticity of demand also predicts the effect of a fall in price on 
total revenue. When the price falls, the same two countervailing effects are 
present, but they work in the opposite directions as compared to the case of a 
price rise. There is the price effect of a lower price per unit sold, which tends to 
lower revenue. This is countered by the quantity effect of more units sold, which 
tends to raise revenue. Which effect dominates depends on the price elasticity. 
Here is a quick summary:

•	When demand is unit-elastic, the two effects exactly balance; so a fall in price 
has no effect on total revenue.

•	When demand is inelastic, the quantity effect is dominated by the price effect; 
so a fall in price reduces total revenue.

•	When demand is elastic, the quantity effect dominates the price effect; so a fall 
in price increases total revenue.

Price elasticity along the Demand Curve
Suppose an economist says that “the price elasticity of demand for coffee is 
0.25.” What he or she means is that at the current price the elasticity is 0.25. In 
the previous discussion of the toll bridge, what we were really describing was the 
elasticity at the toll price of $0.90. Why this qualification? Because for the vast 
majority of demand curves, the price elasticity of demand at one point along the 
curve is different from the price elasticity of demand at other points along the 
same curve.

To see this, consider the table in Figure 6-5, which shows a hypothetical 
demand schedule. It also shows in the last column the total revenue generated at 
each price and quantity combination in the demand schedule. The upper panel of 
the graph in Figure 6-5 shows the corresponding demand curve. The lower panel 
illustrates the same data on total revenue: the height of a bar at each quantity 
demanded—which corresponds to a particular price—measures the total revenue 
generated at that price.

In Figure 6-5, you can see that when the price is low, raising the price 
increases total revenue: starting at a price of $1, raising the price to $2 increases 
total revenue from $9 to $16. This means that when the price is low, demand is 
inelastic. Moreover, you can see that demand is inelastic on the entire section of 
the demand curve from a price of $0 to a price of $5.

When the price is high, however, raising it further reduces total revenue: start-
ing at a price of $8, raising the price to $9 reduces total revenue, from $16 to $9. 
This means that when the price is high, demand is elastic. Furthermore, you can 
see that demand is elastic over the section of the demand curve from a price of 
$5 to $10.

For the vast majority of goods, the price elasticity of demand changes along 
the demand curve. So whenever you measure a good’s elasticity, you are really 
measuring it at a particular point or section of the good’s demand curve.

What Factors Determine the Price elasticity of Demand?
Investors in private ambulance companies believe that the price elasticity of 
demand for an ambulance ride is low for two important reasons. First, in many 
if not most cases, an ambulance ride is a medical necessity. Second, in an 
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emergency there really is no substitute for the standard of care that an ambu-
lance provides. And even among ambulances there are typically no substitutes 
because in any given geographical area there is usually only one ambulance pro-
vider. The exceptions are very densely populated areas, but even in those locations 
an ambulance dispatcher is unlikely to give you a choice of ambulance providers 
with an accompanying price list.

In general, there are four main factors that determine elasticity: whether a 
good is a necessity or luxury, the availability of close substitutes, the share of 
income a consumer spends on the good, and how much time has elapsed since a 
change in price. We’ll briefly examine each of these factors.

Whether the Good Is a Necessity or a Luxury As our opening story illus-
trates, the price elasticity of demand tends to be low if a good is something 
you must have, like a life-saving ambulance ride to the hospital. The price 
elasticity of demand tends to be high if the good is a luxury—something you 
can easily live without. For example, most people would consider a 110-inch 
 ultra-high-definition TV a luxury—nice to have, but something they can live with-
out. Therefore, the price elasticity of demand for it will be much higher than for 
a life-saving  ambulance ride to the hospital.

D

0
0 1 2 3 4 5 6 7 1098

$25
24
21

16

9

Quantity

Total
revenue

0 1 2 3 4 5 6 7 1098

$10
9
8
7
6
5
4
3
2
1

Quantity

Price

Demand is elastic:
a higher price reduces
total revenue.

Elastic

Inelastic

Unit-elastic

Demand is inelastic:
a higher price increases
total revenue.

$0
1
2
3
4
5
6
7
8

  9
10

$0
9

16
21
24
25
24
21
16
9
0

10
9
8
7
6
5
4
3
2
1
0

Total
revenue

Quantity
demanded

 Demand Schedule and Total Revenue 
for a Linear Demand Curve

Price

fIgure 6-5 the Price elasticity of Demand Changes along the Demand Curve

The upper panel of the graph shows a demand 
curve corresponding to the demand schedule 
in the table. The lower panel shows how total 
revenue changes along that demand curve: 
at each price and quantity combination, the 
height of the bar represents the total revenue 
generated. You can see that at a low price, 
raising the price increases total revenue. So 
demand is inelastic at low prices. At a high 
price, however, a rise in price reduces total 
revenue. So demand is elastic at high prices. 
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The Availability of Close Substitutes As we just noted, the price elasticity of 
demand tends to be low if there are no close substitutes or if they are very diffi-
cult to obtain. In contrast, the price elasticity of demand tends to be high if there 
are other readily available goods that consumers regard as similar and would be 
willing to consume instead. For example, most consumers believe that there are 
fairly close substitutes to their favourite brand of breakfast cereal. As a result, if 
the maker of a particular brand of breakfast cereal raised the price significantly, 
that maker is likely to lose much—if not all—of its sales to other brands for which 
the price has not risen.

Share of Income Spent on the Good Consider a good that some people 
consume frequently, such as gasoline—say, for a long commute to and from 
work every day. For these consumers, spending on gasoline will typically absorb 
a significant share of their income. As a result, when the price of gasoline goes 
up, these consumers are likely to be very responsive to the price change and 
have a higher elasticity of demand. Why? Because when the good absorbs a sig-
nificant share of these consumers’ income, it is worth their time and effort to 
find a way to reduce their demand when the price goes up—such as switching to 
car-pooling instead of driving alone. In contrast, people who consume gasoline 
infrequently—for example, people who walk to work or take the bus—will have a 
low share of income spent on gasoline and therefore a lower elasticity of demand.

Time Elapsed Since Price Change In general, 
the price elasticity of demand tends to increase as 
consumers have more time to adjust. This means 
that the long-run price elasticity of demand is 
often higher than the short-run elasticity.

In 1998, a litre of gasoline cost only about $0.55. 
Over the years, however, gasoline prices steadily 
rose, so that by 2008 a litre of gas cost over $1.15 
in Canada. Initially, consumption fell very little 
because there were no close substitutes for gasoline 
and driving cars was necessary for people to carry 
out the ordinary tasks of life. Over time, however, 
Canadians changed their habits by driving less, 
getting a more fuel-efficient car, and using other 
modes of transportation like buses or bicycles in 
ways that enabled them to gradually reduce their 
gasoline consumption. This confirms that the 
long-run price elasticity of demand for gasoline is 
indeed much larger than the short-run elasticity.

Gas prices dropped dramatically from 2014 to 2016, with the average price 
down from $1.28 per litre to $1.00 per litre. Not surprisingly, gasoline consumption 
then started to rise again. And if the fall in price persists, it is very likely that gas 
consumption will rise dramatically, as consumers switch back to their gas-guzzlers.

responding to your Tuition Bill
If it seems like the cost of post-secondary education keeps going up—it’s because 
it has. According to Statistics Canada, the average undergraduate tuition fee 
in Canada increased from $4,400 in 2006 to $6,373 in 2016, which was a total 
increase of 45% in 10 years (during that 10-year period, there was a tuition freeze 
in Quebec, making the national rise in tuition lower than it would have been 
otherwise). Over the same decade, the overall price level, measured by the CPI, 
increased by a total of only 18%. An important question for educators and policy 
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makers is whether the rise in tuition deters people from going to university. And 
if so, by how much? 

Several studies have shown that tuition increases lead to consistently negative 
effects on enrolment numbers, with estimates of the price elasticity of demand 
ranging from 0.14 to 0.29. So a 10% rise in university tuition leads to a fall in enrol-
ment of approximately 1.4% (10 × 0.14) to 2.9% (10 × 0.29). One study found that 
funding from the provincial governments in the form of financial aid has a rela-
tively large impact on enrolment. The study found that when student aid funding 
from the provincial government drops by 10%, university enrolment falls by 2.5%.

These results indicate that both rising tuition costs and cuts to government 
provided student aid adversely affect university enrolment. This should not be 
surprising because a rise in tuition and/or a drop in financial aid increase the net 
cost of a university education. Indeed, studies show that young people who have 
a binding budget constraint will be most affected by tuition hikes and/or cuts to 
government-provided student aid, as they have difficulty in financing their uni-
versity education on their own. Thus, an increase in tuition (and/or cuts to student 
aid) is more of a barrier to access to post-secondary education for students who 
qualify for financial aid than for students from more affluent families (who do 
not qualify for student aid and pay full tuition). Students on financial aid may be 
more responsible to the full cost of tuition due to fear of losing their grant money 
or concerns about the cost of paying back their student loans.

>> Check Your Understanding 6-2
	 Solutions	appear	at	back	of	book.

1. For each case, choose the condition that characterizes demand: elastic demand, 
inelastic demand, or unit-elastic demand.
a. Total revenue decreases when price increases.
b. The additional revenue generated by an increase in quantity sold is exactly offset by 

revenue lost from the fall in price received per unit.
c. Total revenue falls when output increases.
d. Producers in an industry find they can increase their total revenues by coordinating 

a reduction in industry output.

2. What is the elasticity of demand for the following goods? Explain. What is the shape of 
the demand curve?
a. Demand for a blood transfusion by an accident victim
b. Demand by students for green erasers

other Demand elasticities
The quantity of a good demanded depends not only on the price of that good but 
also on other variables. In particular, demand curves shift because of changes in 
the prices of related goods and changes in consumers’ incomes. It is often import-
ant to have a measure of these other effects, and the best measures are—you 
guessed it—elasticities. Specifically, we can best measure how the demand for a 
good is affected by prices of other goods using a measure called the cross-price 
elasticity of demand, and we can best measure how demand is affected by changes 
in income using the income elasticity of demand.

the Cross-Price elasticity of Demand
In Chapter 3 you learned that the demand for a good is often affected by the 
prices of other, related goods—goods that are substitutes or complements. There 
you saw that a change in the price of a related good shifts the demand curve of 
the original good, reflecting a change in the quantity demanded at any given 
price. The strength of such a “cross” effect on demand can be measured by the 
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Students at two-year schools are 
more responsive to the price of tuition 
than students at four-year schools.

>> Quick Review
•  Demand is perfectly inelastic if it 
is completely unresponsive to price. 
It is perfectly elastic if it is infinitely 
responsive to price.

•  Demand is elastic if the price 
elasticity of demand is greater than 1.  
It is inelastic if the price elasticity 
of demand is less than 1. It is unit- 
elastic if the price elasticity of 
demand is exactly 1.

•  When demand is elastic, the 
quantity effect of a price increase 
dominates the price effect and 
total revenue falls. When demand 
is inelastic, the quantity effect is 
dominated by the price effect and 
total revenue rises.

•  Because the price elasticity of 
demand can change along the 
demand curve, economists refer to 
a particular point on the demand 
curve when speaking of “the” price 
elasticity of demand.

•  Ready availability of close 
substitutes makes demand for a 
good more elastic, as does a longer 
length of time elapsed since the price 
change. Demand for a necessity is 
less elastic, and demand for a luxury 
good is more elastic. Demand tends 
to be inelastic for goods that absorb 
a small share of a consumer’s income 
and elastic for goods that absorb a 
large share of income.
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cross-price elasticity of demand, defined as the ratio of the percent change 
in the quantity demanded of one good to the percent change in the price of  
the other. Like the price elasticity of demand, the cross-price elasticity can be  
calculated using the midpoint method.

(6-7) Cross-price elasticity of demand between goods A and B 

= 
% change in quantity of A demanded

% change in price of B

When two goods are substitutes, like hot dogs and hamburgers, the cross-
price elasticity of demand is positive: a rise in the price of hot dogs increases the 
demand for hamburgers—that is, it causes a rightward shift of the demand curve 
for hamburgers. If the goods are close substitutes, the cross-price elasticity will 
be positive and large; if they are not close substitutes, the cross-price elasticity 
will be positive and small. So when the cross-price elasticity of demand is posi-
tive, its size is a measure of how closely substitutable the two goods are, with a 
higher number meaning the goods are closer substitutes.

When two goods are complements, like hot dogs and hot dog buns, the cross-
price elasticity is negative: a rise in the price of hot dogs decreases the demand 
for hot dog buns—that is, it causes a leftward shift of the demand curve for hot 
dog buns. As with substitutes, the size of the cross-price elasticity of demand 
between two complements tells us how strongly complementary they are: if the 
cross-price elasticity is only slightly below zero, they are weak complements; if it 
is very negative, they are strong complements.

Note that in the case of the cross-price elasticity of demand, the sign (plus or 
minus) is very important: it tells us whether the two goods are complements or 
substitutes. So we cannot drop the minus sign as we did for the price elasticity 
of demand.

Our discussion of the cross-price elasticity of demand is a useful place to 
return to a point we made earlier: elasticity is a unit-free measure—that is, it 
doesn’t depend on the units in which goods are measured.

To see the potential problem, suppose someone told you that “if the price 
of hot dog buns rises by $0.30, Canadians will buy 1 million fewer hot dogs 
this year.” If you’ve ever bought hot dog buns, you’ll immediately wonder: 
is that a $0.30 increase in the price per bun, or is it a $0.30 increase in the 
price per package? Buns are usually sold in packages of eight. It makes a big 
difference what units we are talking about! However, if someone says that the 
cross-price elasticity of demand between buns and hot dogs is -0.3, it doesn’t 
matter whether buns are sold individually or by the package. So elasticity is 
defined as a ratio of percent changes, as a way of making sure that confusion 
over units doesn’t arise.

the income elasticity of Demand
The income elasticity of demand is a measure of how much the demand for 
a good is affected by changes in consumers’ incomes. It allows us to determine 
whether a good is a normal or inferior good as well as to measure how intensely 
the demand for the good responds to changes in income.

(6-8) Income elasticity of demand = 
% change in quantity demanded

% change in income
 

Just as the cross-price elasticity of demand between two goods can be either 
positive or negative, depending on whether the goods are substitutes or comple-
ments, the income elasticity of demand for a good can also be either positive 

The cross-price elasticity of 
demand between two goods 
measures the effect of the 
change in one good’s price on 
the quantity demanded of the 
other good. it 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 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 consumer’s 
income.
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or negative. Recall from Chapter 3 that goods can be either normal goods, for 
which demand increases when income rises, or inferior goods, for which demand 
decreases when income rises. These definitions relate directly to the sign of the 
income elasticity of demand:

•	When the income elasticity of demand is positive, the good is a normal good. 
In this case, the quantity demanded at any given price increases as income 
increases. Correspondingly, the quantity demanded at any given price decreases 
as income falls.

•	When the income elasticity of demand is negative, the good is an inferior good. 
In this case, the quantity demanded at any given price decreases as income 
increases. Likewise, the quantity demanded at any given price increases as 
income falls.

Economists often use estimates of the income elasticity of demand to pre-
dict which industries will grow most rapidly as the incomes of consumers grow 
over time. In doing this, they often find it useful to make a further distinc-
tion among normal goods, identifying which are income-elastic and which are 
income- inelastic.

The demand for a good is income-elastic if the income elasticity of demand 
for that good is greater than 1. When income rises, the demand for income- 
elastic goods rises faster than income. Luxury goods such as second homes 
and international travel tend to be income-elastic. The demand for a good is 
 income- inelastic if the income elasticity of demand for that good is positive but 
less than 1. When income rises, the demand for income-inelastic goods rises, 
but more slowly than income. Necessities such as food and clothing tend to be 
income-inelastic.

The demand for a good is 
income-elastic if the income 
elasticity of demand for that 
good is greater than 1.

The demand for a good is 
income-inelastic if the income 
elasticity of demand for that 
good is positive but less than 1.

When Canada was founded a century and 
a half ago, the great majority of Canadians 
lived on farms. As recently as the 1930s, 
almost one Canadian in three—around 
31%—still did. But in the Agriculture-
National Household Survey conducted in 
2011, the number of Canadians living on 
farms was estimated to be just less than 
2% of the total population. Of this, only 
half—1%—of the population was listed as 
farm operators (farmers). Why do so few 
people now live and work on farms in the 
Canada? There are two main reasons, both 
involving elasticities.

First, the income elasticity of demand 
for food is much less than one—it is 
income inelastic. As consumers grow 
richer, other things equal, spending on 
food rises less than income. As a result, 
as the Canadian economy has grown, the 
share of income it spends on food—and 
therefore the share of total Canadian 
income earned by farmers—has fallen.

Second, the demand for food is price 
inelastic. This is important because tech-
nological advances in Canadian agriculture 
have steadily raised yields over time and 
led to a long-term trend of lower Canadian 
food prices for most of the past century 
and a half. The combination of price inelas-
ticity and falling prices led to falling total 
revenue for farmers. That’s right: progress 
in farming has been good for Canadian 
consumers but bad for Canadian farmers.

The combination of these effects 
explains the long-term relative decline of 
farming in Canada. The low income elas-
ticity of demand for food ensures that the 
income of farmers grows more slowly than 
the economy as a whole. And the combi-
nation of rapid technological progress in 
farming with price-inelastic demand for 
foodstuffs reinforces this effect, further 
reducing the growth of farm income.

That is, up until now. Starting in 
the mid-2000s, increased demand for 

foodstuffs from rapidly growing develop-
ing countries like China has pushed up 
the prices of agricultural products around 
the world. And Canadian farmers have 
benefited, with Canadian farm net cash 
income rising 122% from 2005 to 2015. 
While about half of all Canadian agricul-
tural exports go the United States, sales 
to China have risen to represent just more 
than 10% of our agricultural exports in 
2015 (that year, another 2% of Canada’s 
agricultural exports were shipped to Hong 
Kong, Taiwan, and Macao). 

Recently, the rapid growth in China’s 
purchases of Canadian farm products 
has plateaued as the Chinese economy 
slowed. But China’s increasingly urban 
population, growing middle class, and 
higher household incomes signal that the 
Canadian agricultural sector will continue 
to be supported by exports to China and 
other developing countries for many years 
to come.

FOR INQUIRING MINDS Will China Save the Canadian Farming Sector?
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Spending It
Governments around the world carry out extensive surveys of how families spend 
their incomes. This is not just a matter of intellectual curiosity. Quite a few govern-
ment benefit programs involve some adjustment for changes in the cost of living; to 

estimate those changes, the government must know how 
people spend their money. But an additional payoff to 
these surveys is data on the income elasticity of demand 
for various goods.

What stands out from these studies? 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. 

In 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 Canada, the 
income elasticity of demand for “food eaten away from 
home” (restaurant meals) is estimated to be much 
higher—close to 1. 

Families with higher incomes eat out more often and at fancier places. In 
1981, about 14% of Canadian income was spent on food consumed at home, a 
number that dropped to about 9% in 2014. But over the same time period, the 
share of Canadian income spent on food consumed away from home has stayed 
constant at 4%. In fact, a sure sign of rising income levels in developing countries 
is the arrival of fast-food restaurants that cater to newly affluent customers. For 
example, McDonald’s can now be found in Hanoi, Jakarta, and Mumbai.

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. 

Economics >> in Action

If the income elasticity of demand for food is less than 1, we would 
expect to find that people in poor countries spend a larger share 
of their income on food than people in rich countries. And that’s 
exactly what the data show. In this graph, we compare per capita 
income—a country’s total income, divided by the population—
with the share of income that is spent on food. (To make the graph 
a manageable size, per capita income is measured as a percentage 
of U.S. per capita income.)

In very poor countries like Pakistan, people spend a large 
percent of their income on food. In middle-income countries, like 
Israel and Mexico, the share of spending that goes to food is much 
lower. And it’s even lower in rich countries like Canada and the 
United States.
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Judging from the activity at this busy McDonald’s in Saigon, 
incomes are  rising in Vietnam.
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And the category identified as “other housing”—which basically means second 
homes—is highly income-elastic. Only higher-income families can afford a lux-
ury like a vacation home, so “other housing” has an income elasticity of demand 
greater than 1.

>> Check Your Understanding 6-3
	 Solutions	appear	at	back	of	book.

1. After Chelsea’s income increased from $12,000 to $18,000 a year, her purchases of 
album downloads increased from 10 to 40 downloads a year. Calculate Chelsea’s income 
elasticity of demand for albums using the midpoint method.

2. Expensive restaurant meals are income-elastic goods for most people, including Sanjay. 
Suppose his income falls by 10% this year. What can you predict about the change in 
Sanjay’s consumption of expensive restaurant meals?

3. As the price of margarine rises by 20%, a manufacturer of baked goods increases its 
quantity of butter demanded by 5%. Calculate the cross-price elasticity of demand 
between butter and margarine. Are butter and margarine substitutes or complements 
for this manufacturer?

The price elasticity of Supply
A fundamental characteristic of any market for ambulance services, no matter 
where it is located, is limited supply. For example, it would have been much harder 
to charge Gavin Baumbach’s $711 charge for a short ride to the hospital if there 
had been many ambulance providers cruising nearby and offering a lower price. 
But there are good economic reasons why there are not: who among those experi-
encing a true health emergency would trust their health and safety to a low-price 
ambulance? And who would want to be a supplier, paying the expense of providing 
quality ambulance services, without being able to charge high prices to recoup 
costs? Not surprisingly, then, in most locations there is only one ambulance pro-
vider available. 

In sum, a critical element in the ability of ambulance providers to charge high 
prices is limited supply: a low responsiveness in the quantity of output supplied 
to the higher prices charged for an ambulance ride. To measure the response of 
ambulance providers to price changes, we need a measure parallel to the price 
elasticity of demand—the price elasticity of supply, as we’ll see next.

Measuring the Price elasticity of Supply
The price elasticity of supply is defined the same way as the price elasticity 
of demand, although since it is always positive there is no minus sign to be 
eliminated:

(6-9) Price elasticity of supply = 
% change in quantity supplied

% change in price

It can also be calculated using the midpoint method. The only difference is that 
now we consider movements along the supply curve rather than movements along 
the demand curve.

Suppose that the price of tomatoes rises by 10%. If the quantity of toma-
toes supplied also increases by 10% in response, the price elasticity of supply 
of tomatoes is 1 (10%/10%) and supply is unit-elastic. If the quantity supplied 
increases by 5%, the price elasticity of supply is 0.5 and supply is inelastic; if 
the quantity increases by 20%, the price elasticity of supply is 2 and supply is 
elastic.

The price elasticity of supply is a 
measure of the responsiveness of 
the quantity of a good supplied 
to the price of that good. it is the 
ratio of the percent change in the 
quantity supplied to the percent 
change in the price as we move 
along the supply curve.

>> Quick Review
•  Goods are substitutes when the 
cross-price elasticity of demand 
is positive. Goods are complements 
when the cross-price elasticity of 
demand is negative.

•  Inferior goods have a negative 
income elasticity of demand. Most 
goods are normal goods, which 
have a positive income elasticity of 
demand.

•  Normal goods may be either 
income-elastic, with an income 
elasticity of demand greater than 1, 
or income-inelastic, with an income 
elasticity of demand that is positive 
but less than 1.
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As in the case of demand, the extreme values of the price elasticity of supply 
have a simple graphical representation. Panel (a) of Figure 6-6 shows the supply 
of cell phone frequencies, the portion of the radio spectrum that is suitable for 
sending and receiving cell phone signals. Governments own the right to sell the 
use of this part of the radio spectrum to cell phone operators inside their borders. 
But governments can’t increase or decrease the number of cell phone frequencies 
that they have to offer—for technical reasons, the quantity of frequencies suitable 
for cell phone operation is a fixed quantity. 

So the supply curve for cell phone frequencies is a vertical line, which we have 
assumed is set at the quantity of 100 frequencies. As you move up and down that 
curve, the change in the quantity supplied by the government is zero, whatever 
the change in price. So panel (a) illustrates a case in which the price elasticity of 
supply is zero. This is a case of perfectly inelastic supply.

Panel (b) shows the supply curve for pizza. We suppose that it costs $12 to 
produce a pizza, including all opportunity costs. At any price below $12, it would 
be unprofitable to produce pizza and all the pizza parlours in America would go 
out of business. Alternatively, there are many producers who could operate pizza 
parlours if they were profitable. The ingredients—flour, tomatoes, cheese—are 
plentiful. And if necessary, more tomatoes could be grown, more milk could be 
produced to make mozzarella, and so on. So any price above $12 would elicit an 
extremely large quantity of pizzas supplied. The implied supply curve is therefore 
a horizontal line at $12. 

Since even a tiny increase in the price would lead to a huge increase in the 
quantity supplied, the price elasticity of supply would be more or less infinite. 
This is a case of perfectly elastic supply.

As our cell phone frequencies and pizza examples suggest, real-world instan-
ces of both perfectly inelastic and perfectly elastic supply are easy to find—much 
easier than their counterparts in demand.

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 
quantity supplied, so that the 
price elasticity of supply is 
infinite. A perfectly elastic supply 
curve is a horizontal line.

fIgure 6-6 two extreme Cases of Price elasticity of Supply

Panel (a) shows a perfectly inelastic supply curve, which 
is a vertical line. The price elasticity of supply is zero: the 
quantity supplied is always the same, regardless of price. 
Panel (b) shows a perfectly elastic supply curve, which is a 

horizontal line. At a price of $12, producers will supply any 
quantity, but they will supply none at a price below $12. If 
the price rises above $12, they will supply an extremely  
large quantity.

1000 Quantity of cell 
phone frequencies

(a) Perfectly Inelastic Supply:
 Price Elasticity of Supply = 0

$3,000

2,000

Price of
cell phone
frequency

At any price 
above $12, 
quantity supplied 
is extremely large.

At exactly $12,
producers will
produce any
quantity.

At any price 
below $12, 
quantity supplied 
is zero.

0 Quantity of pizzas

(b) Perfectly Elastic Supply:
 Price Elasticity of Supply = ∞

$12

Price of
pizza

. . . leaves
the quantity
supplied
unchanged.

An increase
in price . . .

S1

S2
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What Factors Determine the Price elasticity of Supply?
Our examples tell us the main determinant of the price elasticity of supply: the 
availability of inputs. In addition, as with the price elasticity of demand, time 
may also play a role in the price elasticity of supply. Here we briefly summarize 
the two factors.

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—and 
can be shifted into and out of production only at a relatively high cost. In the case 
of ambulance services, the high cost of providing quality ambulance services is 
the crucial element in keeping the elasticity of supply very low.

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. 

The price elasticity of the supply of pizza is very high because the inputs 
needed to expand the industry are readily available. The price elasticity of cell 
phone frequencies is zero because an essential input—the radio spectrum— 
cannot be increased at all.

Many industries are like pizza production and have large price elasticities of 
supply: they can be readily expanded because they don’t require any special or 
unique resources. In contrast, the price elasticity of supply is usually substan-
tially less than perfectly elastic for goods that involve limited natural resources: 
minerals like gold or copper, agricultural products like coffee that flourish only 
on certain types of land, and renewable resources like ocean fish that can only 
be exploited up to a point without destroying the resource.

But given enough time, producers are often able to significantly change 
the amount they produce in response to a price change, even when production 
involves a limited natural resource or a very costly input. Agricultural markets 
provide a good example. When Canadian farmers receive much higher prices for 
a given commodity, like wheat (because of a drought in a big wheat-producing 
country like Australia), in the next planting season they are likely to switch their 
acreage planted from other crops to wheat.

For this reason, economists often make a distinction between the short-run 
elasticity of supply, usually referring to a few weeks or months, and the long-run 
elasticity of supply, usually referring to several years. In most industries, the long-
run elasticity of supply is larger than the short-run elasticity.

china and the global commodities glut of 2016
Over the past decade, the rapidly growing Chinese economy has been a voracious 
consumer of commodities—metals, foodstuffs, and fuel—as its economy rapidly 
expanded to become a global  manufacturing powerhouse. As China’s demand for 
commodities to support its transformation soared, the countries providing those 
commodities also saw their incomes soar.

However, in 2016, it all came to a screeching halt as the Chinese econ-
omy faltered. Global commodity producers saw the demand for their goods 
fall dramatically, just as many of them were investing in costly projects to 
increase supplies. For example, Chile, the world’s major copper producer, had 
undertaken a massive expansion of its copper mines, digging up 1.7 billion 
tonnes of material as copper prices plummeted around the world. India was 
building railroad lines to connect its underused coal mines to the export 

Economics >> in Action
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market just as a worldwide glut of coal opened up. And Australia was plan-
ning to increase its natural gas production by 150% just as natural gas com-
panies around the world went bankrupt due to shrinking fuel demand and  
plunging prices. 

Because these countries had invested many billions of dollars into increas-
ing their supply capacity over several years, they could not simply shut down 
production. So it continued, making the existing glut of commodities even 
worse.

What the commodity producers appear to have forgotten is the logic of the 
price elasticity of supply: combine persistently high prices with the easy availabil-
ity of inputs to increase supply capacity (in this case, the chief input was financial 
capital), and the predictable result is a big increase in the supply of commodities 
(a rightward shift of the supply curve). 

Also predictable is that once the growth in demand for the commodities 
slowed down, a steep fall in prices would result. As Michael Levi, a commodities 
expert at the Council of Foreign Relations said, “Producers ended up being their 
own worst enemies. No one ever worried they would produce too much, but that 
is exactly what has happened and gotten them into this mess.”

>> Check Your Understanding 6-4
	 Solutions	appear	at	back	of	book.

1. Using the midpoint method, calculate the price elasticity of supply for web- design 
 services when the price per hour rises from $100 to $150 and the number of hours trans-
acted increases from 300 000 to 500 000. Is supply elastic, inelastic, or unit-elastic?

2. Are each the following statements true or false? Explain.
a. If the demand for milk rose, then, in the long run, milk-drinkers would be better off 

if supply were elastic rather than inelastic.
b. Long-run price elasticities of supply are generally larger than short-run price elas-

ticities of supply. As a result, the short-run supply curves are generally flatter than 
the long-run supply curves.

c. When supply is perfectly elastic, changes in demand have no effect on price.

>> Quick Review
•  The price elasticity of supply is 
the percent change in the quantity 
supplied divided by the percent 
change in the price.

•  Under perfectly inelastic supply, 
the quantity supplied is completely 
unresponsive to price and the 
supply curve is a vertical line. Under 
perfectly elastic supply, the supply 
curve is horizontal at some specific 
price. If the price falls below that 
level, the quantity supplied is zero. If 
the price rises above that level, the 
quantity supplied is extremely large.

•  The price elasticity of supply 
depends on the availability of 
inputs, the ease of shifting inputs 
into and out of alternative uses, and 
the period of time that has elapsed 
since the price change.
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TABLE 6-3 an elasticity Menagerie

Price elasticity of demand = 
% change in quantity demanded

% change in price
 (dropping the minus sign)

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

Between 0 and 1 Inelastic: a rise in price increases total 
revenue.

Exactly 1 Unit-elastic: changes in price have no effect 
on total revenue.

Greater than 1, less than ∞ 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).

Cross - price elasticity of demand = 
% change in quantity demanded of one good

% change in price of another good

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

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

Income elasticity of demand = 
% change in quantity demanded

% change in income

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.

Price elasticity of supply = 
% change in quantity supplied

% change in price

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

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

∞ 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).

an elasticity Menagerie
We’ve just run through quite a few different elasticities. Keeping them all straight 
can be a challenge. So in Table 6-3 we provide a summary of all the elasticities we 
have discussed and their implications.
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The global airline industry made 
$35.6 billion in profits in 2016, up 
from nearly $18.4 billion in 2013. 
But in 2008, during the U.S. reces-
sion, the industry was teetering 
on the edge of disaster. According 
to the International Air Transport 
Association, the industry lost $26.1 
billion that year.

However, by 2009, despite the 
fact that the economy was still 
extremely weak and airline traffic 
was still well below normal, prof-
itability began to rebound. And by 
2010, despite continued economic 
weakness, the global airline indus-
try had definitely recovered, achiev-
ing a $17.3 billion profit that year. 

How did the airline industry 
achieve such a dramatic turn-
around? Simple: fly less and charge 
more. In 2011, fares were 8% higher 
than they had been the previous 
year and 17% higher compared to 
2009. Flights were more crowded 
than they had been in decades, with 
fewer than one in five seats empty 
on domestic flights. And that trend 
continues today.

BuSineSS 
C aSe

The Airline Industry:  
Fly Less, Charge More

In addition to cutting back on 
the number of flights—particularly 
money-losing ones—airlines began 
to vary ticket prices based on time 
of departure 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. The first 
flight of the morning (the one that 
requires you to get up at 4 a.m.) 
is cheaper than later flights. And 
the cheapest time to buy a ticket is 
Tuesday at 3 p.m. Eastern Standard 
Time, with tickets purchased over 
the weekend carrying the highest 
prices. 

It doesn’t stop there. As every 
beleaguered traveller knows, airlines 
have tacked on a wide variety of new 
fees and increased old ones—fees 
for food, blankets, baggage, even the 
right to board first or choose your 
seat in advance. Airlines have also 
become more inventive at imposing 
fees that are hard for travellers to 
track in advance—such as imposing 
a holiday surcharge while claiming 
that fares have not increased for 
the holiday. Airlines worldwide col-
lected US$22.6 billion from ancil-
lary fees in 2010, 4.8% of their 
total revenue. However, the share of 
ancillary fees has increased to 7.8% 
of total revenue, reaching US$59.2 
billion in 2015. And in 2016, despite 
fuel being at its lowest level in six 
years, many airlines continued to 
charge passengers a fuel surcharge, 
which airline regulators allowed 
airlines to impose in times of very 
high fuel costs. Calin Rovinescu, 

the CEO of Air Canada, claimed 
that these ancillary fees will not go 
away soon because they represent a 
good share of the firm’s profit.

But industry analysts question 
whether airlines can maintain such 
high levels of profitability. In the 
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 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.” 

QueStionS For thought
1. How would you describe the price 

elasticity of demand for airline 
flights given the information in this 
case? Explain. 

2. Using the concept of elasticity, explain 
why airlines would create such great 
variations in the price of a ticket 
depending on when it is purchased 
and the day and time the flight 
departs. Assume that some people 
are willing to spend time shopping 
for deals as well as fly at inconvenient 
times, but others are not.

3. Using the concept of elasticity, 
explain why airlines have imposed 
fees on things such as checked 
bags. Why might they try to hide or 
disguise fees?

4. Use an elasticity concept to explain 
under what conditions the airline 
industry will be able to maintain 
its high profitability in the future. 
Explain.
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S u M M a r Y
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Perfectly inelastic supply, p. 182
Perfectly elastic supply, p. 182

K e Y  t e r M S

 1. Do you think the price elasticity of demand for Ford 
sport-utility vehicles (SUVs) will increase, decrease, 
or remain the same when each of the following events 
occurs? Explain your answer.

 a. Other car manufacturers, such as General Motors, 
decide to make and sell SUVs.

 b. SUVs produced outside North America are banned 
from the North American market.

 c. Due to ad campaigns, consumers believe that SUVs 
are much safer than ordinary passenger cars.

 d. The time period over which you measure the elas-
ticity lengthens. During that longer time, new mod-
els such as four-wheel-drive cargo vans appear.

P r o B l e M S interactive activity

 1. Many economic questions depend on the size of con-
sumer or producer responses to changes in prices 
or other variables. 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. In practical calcu-
lations, it is usually best to use the midpoint method, 
which calculates percent changes in prices and 
quantities based on the average of starting and final 
values.

 3. The responsiveness of the quantity demanded to price 
can range from perfectly inelastic demand, where 
the quantity 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.

 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 classifica-
tion determines how total revenue, the total value of 
sales, changes when the price changes. If demand is elas-
tic, total revenue falls when the price increases and rises 
when the price decreases. If demand is inelastic, total 
revenue rises when the price increases and falls when the 
price decreases. If demand is unit-elastic, total revenue is 
unchanged by a change in price.

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

 6. The cross-price elasticity of demand measures the 
effect of a change in one good’s price on the quantity 
demanded of another good. The cross-price elasticity of 
demand can be positive, in which case the goods are sub-
stitutes, or negative, in which case they are complements.

 7. The income elasticity of demand is the percent change 
in the quantity of a good demanded when a consum-
er’s income changes divided by the percent change in 
income. The income elasticity of demand indicates how 
intensely the demand for a good responds to changes in 
income. It can be negative; in that case the good is an 
inferior good. Goods with positive income elasticities 
of demand are normal goods. 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.

 8. The price elasticity of supply is the percent change in 
the quantity 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 quan-
tity 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 the availabil-
ity of resources to expand production and on time. It is 
higher when inputs are available at relatively low cost 
and the longer the time elapsed since the price change.
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 2. The following table shows the quantity demanded and 
the average price of wheat flour in Canada between 
2014 and 2015.

2013 2014

Quantity demanded 
(thousand kg)

2 332 110 2 406 050

Average price (per kg) $2.02 $2.00

 a. Using the midpoint method, calculate the price 
 elasticity of demand for flour.

 b. What is the total revenue for Canadian flour 
 suppliers in 2013 and 2014?

 c. Did the price change increase or decrease the total 
revenue of Canadian flour suppliers? How could you 
have predicted this from your answer to part a?

 3. The accompanying table gives part of the supply 
schedule for personal computers in Canada.

Price of  
computer Quantity of computers supplied

$1,100 12 000

900 8 000

 a. Calculate the price elasticity of supply when the 
price increases from $900 to $1,100 using the mid-
point method. Is it elastic, inelastic or unit-elastic?

 b. Suppose firms produce 1 000 more computers at 
any given price due to improved technology. As price 
increases from $900 to $1,100, is the price elasticity 
of supply now greater than, less than, or the same as 
it was in part a?

 c. Suppose a longer time period under consideration 
means that the quantity supplied at any given price 
is 20% higher than the figures given in the table. As 
price increases from $900 to $1,100, is the price elas-
ticity of supply now greater than, less than, or the 
same as it was in part a?

 4. The accompanying table lists the cross-price elasticities 
of demand for several goods, where the percent quantity 
change is measured for the first good of the pair, and the 
percent price change is measured for the second good.

Good
Cross-price elasticities  

of demand

Air-conditioning units and 
kilowatts of electricity

-0.34

Coke and Pepsi +0.63

High-fuel-consuming  
sport-utility vehicles  
(SUVs) and gasoline

-0.28

McDonald’s burgers and 
Burger King burgers

+0.82

Butter and margarine +1.54

 a. Explain the sign of each of the cross-price elas-
ticities. What does it imply about the relationship 
between the two goods in question?

 b. Compare the absolute values of the cross-price elas-
ticities and explain their magnitudes. For example, 
why is the cross-price elasticity of McDonald’s bur-
gers and Burger King burgers less than the cross-
price elasticity of butter and margarine?

 c. Use the information in the table to calculate how a 
5% increase in the price of Pepsi affects the quantity 
of Coke demanded.

 d. Use the information in the table to calculate how 
a 10% decrease in the price of gasoline affects the 
quantity of SUVs demanded.

 5. What can you conclude about the price elasticity of 
demand in each of the following statements?

 a. “The pizza delivery business in this town is very 
competitive. I’d lose half my customers if I raised 
the price by as little as 10%.”

 b. “I owned both of the two Jerry Garcia autographed 
lithographs in existence. I sold one on eBay for a 
high price. But when I sold the second one, the price 
dropped by 80%.”

 c. “My economics professor has chosen to use the 
 Krugman, Wells, Au, and Parkinson textbook for 
this class. I have no choice but to buy this book.”

 d. “I always spend a total of exactly $10 per week on 
coffee.”

 6. Take a linear demand curve like that shown in 
Figure 6-5, where the range of prices for which 
demand is elastic and inelastic is labelled. In each of 
the following scenarios, the supply curve shifts. Show 
along which portion of the demand curve (that is, the 
elastic or the inelastic portion) the supply curve must 
have shifted in order to generate the event described. 
In each case, show on the diagram the quantity effect 
and the price effect.

 a. Recent attempts by the Colombian army to stop 
the flow of illegal drugs into the United States have 
actually benefited drug dealers.

 b. New construction increased the number of seats in 
the football stadium and resulted in greater total 
revenue from box-office ticket sales.

 c. A fall in input prices has led to higher output of 
Porsches. But total revenue for the Porsche company 
has declined as a result.
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 7. The accompanying table shows the price and yearly 
quantity of souvenir T-shirts demanded in the town of 
Crystal Lake according to the average income of the 
tourists visiting.

Price of 
T-shirt

Quantity of T-shirts 
demanded when 
average tourist 

income is $20,000

Quantity of T-shirts 
demanded when 
average tourist 

income is $30,000

$4 3 000 5 000

5 2 400 4 200

6 1 600 3 000

7 800 1 800

a. Using the midpoint method, calculate the price elas-
ticity of demand when the price of a T-shirt rises 
from $5 to $6 and the average tourist income is 
$20,000. Also calculate it when the average tourist 
income is $30,000.

 b. Using the midpoint method, calculate the income 
elasticity of demand when the price of a T-shirt is 
$4 and the average tourist income increases from 
$20,000 to $30,000. Also calculate it when the price 
is $7.

 8. A recent study determined the following elasticities for 
Volkswagen Beetles:

Price elasticity of demand = 2
Income elasticity of demand = 1.5

The supply of Beetles is elastic. Based on this informa-
tion, are the following statements true or false? Explain 
your reasoning.

 a. A 10% increase in the price of a Beetle will reduce 
the quantity demanded by 20%.

 b. An increase in consumer income will increase the 
price and quantity of Beetles sold. 

 9. In each of the following cases, do you think the price 
elasticity of supply is (i) perfectly elastic; (ii) perfectly 
inelastic; (iii) elastic, but not perfectly elastic; or  
(iv) inelastic, but not perfectly inelastic? Explain using 
a diagram.

 a. An increase in demand this summer for luxury 
cruises leads to a huge jump in the sales price of a 
cabin on the Queen Mary 2.

 b. The price of a kilowatt of electricity is the same 
during periods of high electricity demand as during 
periods of low electricity demand.

 c. Fewer people want to fly during February than dur-
ing any other month. The airlines cancel about 10% 
of their flights as ticket prices fall about 20% during 
this month.

 d. Owners of vacation homes in Nova Scotia rent them 
out during the summer. Due to the soft economy 
this year, a 30% decline in the price of a vacation 
rental leads more than half of homeowners to 
occupy their vacation homes themselves during the 
summer.

 10. Use an elasticity concept to explain each of the follow-
ing observations.

 a. During economic booms, the number of new per-
sonal care businesses, such as gyms and tanning 
salons, is proportionately greater than the number 
of other new businesses, such as grocery stores.

 b. Cement is the primary building material in  Mexico. 
After new technology makes cement cheaper to 
produce, the supply curve for the Mexican cement 
industry becomes relatively flatter.

 c. Some goods that were once considered luxuries, like 
a telephone, are now considered virtual necessities. 
As a result, the demand curve for telephone services 
has become steeper over time.

 d. Consumers in a less developed country like Guate-
mala spend proportionately more of their income on 
equipment for producing things at home, like sew-
ing machines, than consumers in a more developed 
country like Canada.

 11. Taiwan is a major world supplier of semiconductor 
chips. A recent earthquake severely damaged the 
production facilities of Taiwanese chip-producing 
companies, sharply reducing the amount of chips they 
could produce.

 a. Assume that the total revenue of a typical non- 
Taiwanese chip manufacturer rises due to these 
events. In terms of an elasticity, what must be true 
for this to happen? Illustrate the change in total rev-
enue with a diagram, indicating the price effect and 
the quantity effect of the Taiwan earthquake on this 
company’s total revenue.

 b. Now assume that the total revenue of a typical non- 
Taiwanese chip manufacturer falls due to these 
events. In terms of an elasticity, what must be true 
for this to happen? Illustrate the change in total rev-
enue with a diagram, indicating the price effect and 
the quantity effect of the Taiwan earthquake on this 
company’s total revenue.

 12. There is a debate about whether sterile hypodermic 
needles should be passed out free of charge in cities 
with high drug use. Proponents argue that doing so will 
reduce the incidence of diseases, such as HIV/AIDS, 
that are often spread by needle sharing among drug 
users. Opponents believe that doing so will encourage 
more drug use by reducing the risks of this behaviour. 
As an economist asked to assess the policy, you must 
know the following: (i) how responsive the spread of 
diseases like HIV/AIDS is to the price of sterile needles 
and (ii) how responsive drug use is to the price of ster-
ile needles. Assuming that you know these two things, 
use the concepts of price elasticity of demand for sterile 
needles and the cross-price elasticity between drugs 
and sterile needles to answer the following questions.

 a. In what circumstances do you believe this is a bene-
ficial policy?

 b. In what circumstances do you believe this is a bad 
policy?
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 13. Worldwide, the average coffee grower has increased 
the amount of acreage under cultivation over the past 
few years. The result has been that the average coffee 
plantation produces significantly more coffee than it 
did 10 to 20 years ago. Unfortunately for the growers, 
however, this has also been a period in which their 
total revenues have plunged. In terms of an elasticity, 
what must be true for these events to have occurred? 
Illustrate these events with a diagram, indicating the 
quantity effect and the price effect that gave rise to 
these events.

 14. Anindya Sen and May Luong studied the relationship 
between the price of beer and rates of sexually trans-
mitted infections (STIs) in Canada. Their result indi-
cated that there is a significant relationship between 
beer price and STI rates. Their findings suggest 
that “higher beer prices do result in lower STI rates 
and price elasticities within a range of -0.6 to -1.4.” 
According to this estimate of the cross-price  elasticity 
of demand by Sen and Leong, are beer and STIs 
 complements or substitutes? Explain.

 15. The U.S. government is considering reducing the 
amount of carbon dioxide that firms are allowed to 
produce by issuing a limited number of tradable allow-
ances for carbon dioxide (CO2) emissions. In a recent 
report, the U.S. Congressional Budget Office (CBO) 
argues that “most of the cost of meeting a cap on CO2 
emissions would be borne by consumers, who would 
face persistently higher prices for products such as 
electricity and gasoline . . . poorer households would 
bear a larger burden relative to their income than 
wealthier households would.” What assumption about 
one of the elasticities you learned about in this chapter 
has to be true for poorer households to be dispropor-
tionately affected?

 16. According to data from auto sales data website, Good 
Car Bad Car (www.goodcarbadcar.net), Canadian  
sales of the fuel-efficient Toyota Prius hybrid fell  
from 1,819 vehicles sold in 2014 to 1,624 in 2015. Over 
the same period, according to data from Natural 

Resources Canada, the average price of regular gas-
oline fell from $1.28 to $1.04 per litre. Using the 
midpoint method, calculate the cross-price elasticity 
of demand between Toyota Prii (the official plural of 
“Prius” is “Prii”) and regular gasoline. According to 
your  estimate of the cross-price elasticity, are the two  
goods complements or substitutes? Does your answer 
make sense?

 17. Nile.com, a fictious online bookseller, wants to 
increase its total revenue. One strategy is to offer a 
10% discount on every book it sells. Nile.com knows 
that its customers can be divided into two distinct 
groups according to their likely responses to the dis-
count. The accompanying table shows how the two 
groups respond to the discount.

Group A  
(sales per week)

Group B  
(sales per week)

Volume of sales before 
the 10% discount

1.55 million 1.50 million

Volume of sales after 
the 10% discount

1.65 million 1.70 million

 a. Using the midpoint method, calculate the price elas-
ticities of demand for group A and group B.

 b. Explain how the discount will affect total revenue 
from each group.

 c. Suppose Nile.com knows which group each cus-
tomer belongs to when he or she logs on and can 
choose whether or not to offer the 10% discount. If 
Nile.com wants to increase its total revenue, should 
discounts be offered to group A or to group B, to 
neither group, or to both groups?

WorK it out interactive step-by-step help 
with solving this problem can be found online.
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