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Elasticity
 
 
We know that increases in price lower QD.  We would also like to have a measure of how 
much QD changes when P changes.  For instance, it is obvious that QD is much more 
responsive to price changes with demand curve A below than with demand curve B. 
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Economists measure the responsiveness of QD to P using a concept called the price 
elasticity of demand, which shows the percentage change in QD induced by a particular 
percentage change in price.  We can write a formula for the price elasticity of demand 
(EP) as follows:   
 

EP = |(ΔQD / avg. QD) ÷ (ΔP / avg. P)| 
 
Note that we measure percentage changes using average prices and quantities.  We do 
this so that we’ll get the same elasticity whether we’re moving up or down the demand 
curve.  Not all economists follow this convention, however.  We take absolute values so 
the elasticity will be positive (for simplicity).  Also note that elasticity is just a number; it 
has no units. 
 
EP > 1 ⇒ demand is elastic
EP < 1 ⇒ demand is inelastic
EP = 1 ⇒ demand is unit elastic
 
e.g. Suppose the price of widgets rises from $2 to $2.50, and as a result QD falls from 800 
to 600 widgets per week.  EP = (200/700) ÷ ($0.50/$2.25) = (0.286)/(0.222) = 1.286.  
Thus, the demand for widgets is elastic. 
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Elasticity and Slope 
The price elasticity of demand is not constant along a linear demand curve.  To see this, 
note that we can rewrite EP as: 
 
 EP =  |(ΔQD / ΔP) * (avg. P / avg. QD)| 
 
Since the first term is constant for any linear demand curve, we know that EP will change 
as we vary P and (therefore) QD. 
   
e.g.) Suppose that the following figures represent points on the demand curve for shirts: 

 
P QD %ΔP %ΔQD EP

24 24000 --- --- --- 
20 32000 18.2% 28.6% 1.57 
16 40000 22.2% 22.2% 1 
12 48000 28.6% 18.2% .64 
8 56000 40% 15.4% .39 

 
You can verify that these P and Q (expressed in thousands of units) combinations form a 
straight line with slope ΔQ/ΔP = 2.  However, as we move down the demand curve from 
point to point, the price elasticity of demand drops. 
 



As this example shows, a linear demand curve will have both elastic and inelastic 
regions.   
   P 
      elastic 
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We will normally ignore this fact, though, and simply refer to demand curves which are 
steep as “inelastic” and flat demand curves as “elastic” if only for relative comparisons.  
Thus, in our example at the beginning of this chapter, demand curve A, which is fairly 
flat, is (relatively) elastic, while demand curve B, which is fairly steep, is (relatively) 
inelastic.  
 
Note also that a horizontal demand curve would be perfectly elastic, while a vertical 
demand curve would be perfectly inelastic. 
 
 
Why Does Elasticity Matter? 
The obvious question that comes up at this point is “who cares about elasticity?”  There 
are two answers for this. 
 
First, if we were studying how an actual market responds to an actual economic event, we 
would want to know not only the direction of change in P and Q, but also the magnitude 
of those changes.  Thus, EP is crucial for applied economic research. 
 
e.g. The demand for gasoline is pretty inelastic.  Thus, if a decline in oil supplies reduced 
the supply of gasoline, we would expect to see a large increase in P and a relatively small 
decline in Q.   
 
Second, notice that when demand is elastic, ↑P ⇒ ↓P*Q ⇒ ↓ total revenue (TR), while 
if demand is inelastic, ↑P ⇒ ↑P*Q ⇒ ↑TR.  If demand is unit elastic, increases in price 
do not affect total revenue.  Obviously, this information is important for the managers of 
real-life firms.   
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Determinants of Elasticity 
There are several factors that influence the price elasticity of demand: 
 
1) The nature of the good 
 
 necessity: inelastic demand  

luxury: elastic demand  
 
2) ↑ number of close substitutes ⇒ ↑EP 

 
Note: as we define a good more precisely, there will be more substitutes and hence, a 
higher EP. 
 

e.g. The EP for “Corn Flakes” is higher than the EP for “breakfast cereals,” which 
is in turn higher than the EP for “breakfast foods.”  This is because all substitutes 
for “breakfast cereals” are also substitutes for “Corn Flakes,” but not vice versa. 

 
3) Passage of time ⇒ ↑EP (more substitutes) 
 
 
Elasticity is a General Concept 
While the price elasticity of demand is the most commonly used measure of 
responsiveness, there are others worth knowing.  We can take the same basic idea of 
“what is the percentage change in one variable induced by a given percentage change in 
some other variable” to look at other types of responsiveness. 
 
1) Cross-Price elasticity of demand (EXY): measures percentage change in QD of good X 
given a particular percentage change in the price of good Y. 
 
 EXY =  %ΔQD

X / %ΔPY
 
(Again, remember that we will calculate percentage changes using average values). 
 
Unlike EP, which would always be negative if we didn’t take the absolute value, EXY 
could logically be positive or negative, and the sign of this statistic tells us something 
about the relationship between the two goods. 
 
 EXY > 0 ⇒ goods X and Y are substitutes 

EXY < 0 ⇒ goods X and Y are complements 
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2) Income elasticity of demand (EI): measures percentage change in QD given a particular 
percentage change in consumer income. 
 
 EI = %ΔQD / %ΔI 
 
 EI > 0 ⇒ good is a normal 
 EI < 0 ⇒ good is inferior 
 
If you were the manager of a firm, it would be interesting to know EI, because it will 
affect how the market for your product is affected by the business cycle. 
 
3) Price elasticity of supply (ES): measures percentage change in QS given a particular 
percentage change in price. 
 
 ES = %ΔQS / %ΔP 
 
 
Application: Elasticity and the Incidence of a Tax 
It turns out that the price elasticity of demand (and supply) is probably the single most 
important determinant of where the incidence of a tax falls.  Consider two different 
applications of an excise tax. 
 
e.g. An excise tax on gasoline.  We know the demand for gasoline is relatively inelastic 
because there are few substitutes for gasoline and it is a necessity.  If the government 
imposes an excise tax on gasoline, we can illustrate the effect of that tax as follows: 
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Note that in this example, the imposition of a $1 tax on gasoline causes the price paid by 
consumers to rise by $0.90, but the price received by firms falls by only $0.10.  Hence, 
consumers end up paying most of this tax while firms pay relatively little. 
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However, this would not be the case if demand were relatively elastic. 
 
e.g. Suppose that the government imposes a tax on a luxury good, like yachts. 
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In this case the price paid by consumers barely budges, while the price received by firms 
plummets.  Hence, the incidence of this tax falls mainly on producers. 
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