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Price Elasticity Notes
If the price of Good X increases, does that cause consumers to demand less of Good X?
Typically the answer to that question is YES. However, elasticity answers the question of “by how much?” If the price of gas rose to $10 per gallon it would cause the quantity of gas demanded by consumers to decrease, but by how much? If the price of pizza fell to $5 a pie the quantity demanded of pizza by consumers would increase, but by how much? 
In the graph below the when the price of x falls from $40 to $35 the quantity demanded rises from 10 to 20. The elasticity simply measures the impact of a percentage change in price on the percentage change in quantity demanded. 


      
Price



        


       


          35



        






                  10            20           30
Quantity

arc price elasticity measures the affect that a change in the price of good X has on the quantity demanded of good X.

ep < -1 elastic   quantity demanded is sensitive to changes in the price of the good



lowering the price will bring in more revenue

ep = -1 unit elastic



where revenue is maximized

0 > ep  > -1 inelastic



people tend to buy the product even if the producer raises their price



an increase in the price will increase revenue

The arc price elasticity formula can be written in two ways

(1) Ep = change in Q/average Q * average P/ change in price

(2) Ep = percent change in Q/ percent change in P

	
	
	
	
	Point
	
	
	

	
	Price
	Quantity
	Total Revenue
	Elasticity
	Elasticity
	Interpretation

	A
	40
	10
	400
	
	
	
	

	B
	35
	20
	700
	A to B
	-5
	elastic
	

	C
	30
	30
	900
	B to C
	-2.6
	elastic
	

	D
	25
	40
	1000
	C to D
	-1.57
	elastic
	

	E
	20
	50
	1000
	D to E
	-1
	 unit elastic

	F
	15
	60
	900
	E to F
	-0.63
	inelastic
	

	G
	10
	70
	700
	F to G
	-0.38
	inelastic
	


Using formula (1) we solve for the arc price elasticity going from point A to point B along a demand curve.
Ep =  (10)/(15) * (37.5)/(-5) = - 5
Change in quantity - from 10 to 20 is a change of 10

Average quantity – the average of 10 and 20 is 15

Average price – the average of 35 and 40 is 37.5

Change in price – from 40 to 35 is a drop of 5. 

Interpretation: if elasticity = -5

A one percent increase in the price of good X causes a 5 percent decrease in the quantity demanded of Good X.

Try to solve for elasticities going from point B to C, C to D, D to E etc. Check your answers with the table above.

Price elasticities will always be negative because the law of demand states the inverse (negative) relationship between price and quantity.
Determinants of Elasticity
1. Substitutability – the more substitutes available the more elastic. If Coke raises their prices people may simply stop buying Coke and start buying Pepsi.
2. Percent of income – the larger the percent of income a good or service makes up, the more elastic the good or service. If the price of  brick goes up it will impact the building of a brick home more than if the price of nails go up. The brick makes up a larger percentage of the buying income than the nails. 
3. Time – the longer the time frame the more elastic. If you have more time to shop, you will be more price conscience. 

4. Type of good – luxury items or more elastic than necessity items. 

Relationship between total revenue and price elasticity.
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All linear demand curves have different elasticities at different prices. In all linear demand curves there are segments where prices are elastic, there is a range of unit elastic, and there is a range where price elasticity is inelastic. 
Responses of Total Revenue

	Demand


	Price Increases
	Price Decreases

	Elastic


	Total revenue decreases
	Total revenue increases

	Unit Elastic


	Total revenue decreases
	Total revenue decreases

	Inelastic


	Total revenue decreases
	Total revenue decreases


Notice, in the elastic portion of the demand curve if prices go up total revenue goes down. Get the rest of the relationships from the table above.

Can supply be inelastic?

Income Elasticity

If a person’s income increases, does that cause her to buy more of good X. Typically the answer to that question is YES. Again elasticity answers the question of “by how much?”

If income goes up and people buy a lot more of the good, the good is called a luxury.
(Or if income goes down and people buy a lot less of a good, the good is called a luxury)

If income goes up and people buy a little more of the good, the good is called a necessity.
(Or if income goes down a little and people buys just a little less, then the good is called a necessity.)

There is a special case where an increase in income causes people to buy less of the good, this is referred to as an inferior good.

 income elasticity - measures the effects of changes in the consumer income on the demand for a good 

eI  > 1 luxury goods

0 <  eI < 1 necessity good

eI < 0 inferior good

Cross Price Elasticity

If the price of Good Y increases what happens to the demand for Good X?

If the increase in the price of Good Y causes, the demand for Good X to increase, Good X and Good Y must be substitutes.

If the increase in the price of Good Y causes the demand for Good X to decrease, Good X and Good Y must be complements.

cross price elasticity measures the effects that a change in the price of a related good has on the demand for a good

ecp > 0 substitutes

ecp < 0 complements

ecp = 0 unrelated goods

Some Elasticity Estimates

Good


Price

Income

Cross Price

airline travel

-2.4



new cars

-1.2

3.0

private education
-1.1

shoes


-0.9

cigarettes

-0.4

coffee


-0.3

gasoline(shortrun)
-0.2

1.06

butter


-0.4

margarine

-.2

fruits


-0.7

tobacco

-1.02

liquor


-1.00

food


-0.21

0.28

medical services
-0.20

0.22

margarine/butter




0.81

pork/beef





0.14

Study: Tobacco Industry Duplicity In Fighting Cigarette Tax Increases

Philip Morris’ internal documents, for example, concede that cigarette price increases are especially effective at reducing youth smoking and that low-income smokers are most likely to reduce smoking or quit, reaping health benefits as a result. One Philip Morris document states, “I think price elasticity, like income elasticity, has a greater effect on lower income people than on those with higher incomes. As mentioned above, Marlboro smokers, being younger, tend to have lower incomes. Thus, Marlboro sales are probably more responsive to price changes than are the sale of brands which appeal to older segments of the population.” Another Philip Morris document reviewed economic and other factors that affect cigarette demand and concluded, “This means that a 10% increase in the retail price of cigarettes will, other things being equal, lead to a 4.3% decline in unit sales.”

MEASURES TO REDUCE THE DEMAND FOR TOBACCO 
COUNTRIES with successful tobacco control policies employ a mix of approaches. We now discuss each in turn, summarizing the evidence for their effectiveness. 
Raising cigarette taxes 
For centuries, tobacco has been considered an ideal consumer good for taxation: it is not a necessity, it is consumed widely, and demand for it is relatively inelastic, so it is likely to be a reliable and easily administered source of government revenue. Adam Smith, writing in Wealth of Nations in 1776, suggested that, through such a tax, the poor "might be relieved from some of the most burdensome taxes; from those which are imposed either upon the necessaries of life, or upon the materials of manufacture." A tobacco tax, Smith argued, would allow poor people to "live better, work cheaper, and to send their goods cheaper to market."1 Demand for their work would increase, in turn raising the incomes of poor people and benefiting the entire economy. 
Two centuries later, almost all governments tax tobacco, sometimes heavily, by a variety of different methods. Their motives have almost always been to generate revenue, but in more recent years taxes have also reflected an increasing concern with the need to minimize the health damage of smoking. 
ImpacTeen - YES! Research Papers
Effects of Price and Access Laws on Teenage Smoking Initiation: A National Longidtudinal Analysis
Tauras JA, O'Malley PM, Johnston LD, April 2001.
Over the past three decades a significant amount of economic research has established that increasing cigarette prices reduces cigarette smoking among both adults and adolescents. The consensus estimates for the price of elasticity of adult demand from these studies fall in a narrow range of -0.3 to -0.5, suggesting that a 10% increase in the price of cigarettes would decrease adult consumption by 3%-5%. A smaller literature on youth responsiveness to cigarette prices has also emerged. A majority of these studies concluded that youth are up to three times as responsive to price as are adults. Only four econometric studies have attempted to model youth and young adult smoking initiation decisions. All four studies concluded that cigarette prices (or cigarette excise taxes) are insignificant determinants of smoking initiation.
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