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Introduction

When prices go up we can assume (using the theory of demand and supply) that the amount of goods consumers demand will fall (contract) and when prices drop we can assume the people will increase the amount of goods demanded (demand will extend).  It would be useful to be able to estimate how much demand will change with any given change in the price.  This is what PRICE ELASTICITY OF DEMAND (PEd) lets us find out.

What is elasticity?
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When we talk about elasticity of demand what we are talking about is a measure of responsiveness to a change.  Imagine taking two springs.  One is very tightly coiled and the other is quite loose and floppy.  Now, you hook a 1KG weight on the bottom of both springs.  What would you expect to happen (bit of physics here)?  You would expect the tightly curled spring to be pulled down slightly by the weight – but not that much.  To a large extent it remains coiled up.  However, the other - loosely coiled spring - is stretched a lot more by the same weight.  One of the springs is more responsive to the force exerted by the weight than the other!  

We can say the same thing about goods and services.  If you change the price of some goods there is hardly any change in the quantity demanded (sometimes there is no change at all).  Similarly, some goods will show a BIG change in the quantity demanded (with the same change in price)!

[image: image3.wmf]
What is the use of this, well, it lets businesses know what will happen to their revenue (income) if they change their prices.  It also lets the Government calculate the amount of tax revenue they are likely to gain from increasing or decreasing the amount of tax placed on goods (like cigarettes and alcohol).

As if that wasn’t enough, it is not just the price of a product that can change.  It is also the amount of income people have to spend and the price of other goods (substitutes and compliments).  We can also measure the responsiveness of supply to changes in the price.  So there is a lot to cover in the topic of elasticity.

Price elasticity of demand (PEd)

Examine the demand and supply curves below. 
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The area, which represents the change in quantity demanded, has been shaded in.  You can now shade in the area which represents a change in the price.  Which is bigger? 

The diagram shows an I  __ __ __ __ __   shift in supply.  The demand curve 

is very shallow.  Therefore a s  __ __ __ __  change in the price has brought 

about a  b __ __   change in the quantity demanded.  Demand could be said 

to be very r __ __ __ __ __ __ __ __ __   to changes in price.  This means 

that demand for this product is price e __ __ __ __ __ __ .
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To put it another way, if we were to change the price by 1%, the quantity demanded would change by more than 1%.

Here is another demand and supply diagram – almost identical (but not quite).

[image: image7.wmf]
The only difference is the angle of the slope of the demand curve (D).  

1)
Mark on the graph the original market price (P) and quantity (Q).

2)
Mark on the new market price (P1) and quantity (Q1) after the shift in demand.  Draw arrows to show the shift and the change in price and quantity (as on the first graph)

3)
Now shade in the area that represents the change in quantity traded and the change in price (again like in the first graph).

Describe what you see.

	


You should see that although the price has risen considerably more than in the first graph, the quantity demanded has not contracted by as much.

The demand curve is very steep.  Therefore a l  __ __ __ __  change in the 

price has brought about a s __ __ __ __   change in the quantity demanded.  

Demand could be said to be  very unr __ __ __ __ __ __ __ __ __ to changes 

in price.  [image: image8.wmf]This means that demand for this product is price 

ine __ __ __ __ __ __ .

To put it another way, if we were to change the price by 1%, the quantity demanded would change by less than 1%.

To recap then

SMALL CHANGE IN PRICE
=     BIG CHANGE IN QUANTITY DEMANDED
     =  
PRICE ELASTIC
BIG CHANGE IN PRICE
=  SMALL CHANGE IN QUANTITY DEMANDED     = 
PRICE INELASTIC
Calculating price elasticity of demand (PEd)

PEd compares the percentage change in quantity demanded with the percentage change in the price which caused it.  We write the formula like this :

	PEd
	=
	% change in quantity demanded

	
	
	% change in price


To work out the percentages we need two more formulae

	% change in quantity demanded 
	=
	change in quantity 
	x
	100

	
	
	original quantity
	
	


	% change in price 
	=
	change in price 
	x
	100

	
	
	original price
	
	


Example

Personal stereos go up in price from £20 to £25.

The quantity demanded drops (contracts) from 1000 per week to 500 per week.

	% change in QD 
	=
	500 
	x
	100
	=
	50%

	
	
	1000
	
	
	
	

	% change in P 
	=
	5 
	x
	100
	=
	25%

	
	
	20
	
	
	
	


therefore ……

	PEd 
	=
	50 
	=
	2

	
	
	25
	
	


In this example, demand has changed by a greater percentage than the price, therefore we can say that personal stereos are demand elastic.  That is, each 1% rise in the price leads to a 2% change in quantity demanded.
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PEd = less than 1 then demand is inelastic
PEd = more than 1 then demand is elastic
PEd = 1 then demand is unitary elastic
Question

A supermarket is thinking about having a sale – in order to attract customers.  It wants to know how price elastic the demand for its products is.  Below is some data that they gathered from when they had previous sales.

	
	Milk
	Digital Camera
	Newspaper



	
	
	
	

	Original price


	£2
	£800
	£0.80

	New price


	£1.50
	£600
	£0.60

	
	
	
	

	Original demand


	4000 per month
	50 per month
	6000 per month

	New demand


	4500 per month
	150 per month
	6500 per month


In the table below, calculate the PEd for the three items above.

	
	Milk
	Digital Camera
	Newspaper



	
	
	
	

	Change in QD


	
	
	

	Change in price


	
	
	

	
	
	
	

	Elasticity


	
	
	

	Comment on the value


	
	
	


So you can see that although the % change in the price was always the same, consumers responded to that change in different ways, depending on the good in questions.

Here are some more calculations to make sure you’ve got the hang of it!

Calculate the following PEd’s

	Original quantity

demanded
	New quantity

demanded


	Original

price
	New

price
	% change in

quantity demanded

(Calculation and answer)
	% change

in price

(Calculation and answer)


	PEd

(Calculation and answer)
	Elastic/

inelastic or unitary?

	1000
	800
	£50
	£60


	
	
	
	

	750
	600
	£200
	£250


	
	
	
	

	500
	300
	£40
	£50


	
	
	
	

	150
	100
	£40
	£60


	
	
	
	

	2000


	1000
	£5
	£4
	
	
	
	


Give your answer to 2 decimal places.

FACTORS WHICH AFFECT PEd

So, what makes some goods price elastic and some inelastic?  There must be a reason.  Some of the most important ones are set out below.

The number of substitutes

[image: image10.wmf]When consumers can chose between a large number of substitutes for a particular product, demand for any one of them is likely to be price elastic, as when the price of one rises, people will switch to an alternative - cheaper - option.  For instance if McDonalds suddenly charged £10 for one burger, then most people would switch to a competitor such as Burger King, Hardees, Wendy’s etc.
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Demand will be price inelastic when there are few substitutes to choose from.  Examples of this are milk and medicines, which have few substitutes.  You can’t really put anything else over your cereal in the morning – or in your tea – other than milk (well, not unless you’re a bit weird).

The period of time

[image: image12.wmf]
If the price of a product rises, consumers will search for cheaper substitutes.  The longer they have to look around and comparison shop, the more likely they are to find one.  Demand will therefore be more price elastic in the long run.

The proportion of income spent on a product or service

[image: image13.wmf][image: image14.wmf]Goods, like matches or newspapers, may be price inelastic because they do not cost very much and any rise in their price will only take a little bit extra out of a person’s income.  For instance, even if the price of a box of matches doubled from 25p to 50p, it probably wouldn’t make many people say “Oh, that’s FAR too expensive – I’m not paying 50p for a box of matches!”  However, if the price of buying a 4 wheel drive car was to double this could mean paying an extra £15,000 or more for the car.  This is a considerable part of a person’s income.  Demand is likely to be price elastic.  This is true for most luxury goods.

PEd and revenue

So, the supermarket we saw earlier now knows the PEd of the three goods (milk, a digital camera and newspapers). However, that alone is probably not much use to them.  What they REALLY want to know is – if they change the price of the goods, will they make more money than before ….. or less?

To find this out we need to use the formula for revenue (remember, revenue means the same as income, turnover or sales – but is NOT the same as profit)

	revenue 
	=
	price 
	x
	quantity


Complete the table below to find out if the price changes are a good idea or a bad idea.

	
	Milk
	Digital Camera
	Newspaper



	
	
	
	

	Original revenue


	
	
	

	Revenue after changes


	
	
	

	
	
	
	

	Difference in revenue


	
	
	

	Good idea?


	
	
	


Fill in the missing words with those listed below.

Demand is price elastic when the % change in quantity demanded is …………….  than the %

change in price.  A fall in price will cause a ………………extension in quantity demanded so that 

total sales revenue ……………….  If price increased, total revenue would ………………..

Demand is price inelastic when quantity demanded changes by a ………………..  % change in 

price.  A fall in price will cause a ……………….  extension in quantity  demanded so that total 

sales revenue  ………………….  A rise in price therefore causes total revenue to ……………….  

	more
	smaller
	small
	fall

	large
	rises
	falls
	rise 


Other measures of elasticity of demand

As we said in the introduction, it is not just the fact that the price changes which effects the demand for a product.  One of the other important measures of responsiveness to change (or elasticity) examines how much more or less of a product people will buy if their income changes.

Income elasticity of demand

We know that a change in people’s incomes affects demand.  It would be useful to know by how much a change in income causes the quantity of a good demanded to change.  This is known as the income elasticity of demand (YEd).  It is called YEd rather than Ied as the letter I in economics stands for Investment.

It is calculated using the following formula:

	YEd
	=
	% change in quantity demanded

	
	
	% change in income


N.B. 
Notice there is a pattern to these formulas.  The quantity ALWAYS goes on top and the TYPE OF ELASTICITY goes on the bottom.

For most goods and services, income and quantity demanded will move in the same direction.  A rise in income will therefore bring about an increase in demand.  This is because people have more money so they can spend more on all sorts of goods and services.  When this is the case, the commodities are called normal goods.

	A normal good is
	

	
	


Example

[image: image15.wmf]
A 10% rise in income causes a 20% rise in the quantity demanded of portable colour TV’s.

	YEd 
	=
	20% 
	=
	+2

	
	
	10%
	
	


It is a positive number because a rise in income causes a rise in demand.  Demand for goods like colour televisions is therefore termed income elastic because the percentage change in income brings about a much larger change in quantity demanded.  Quantity demanded is responsive to income.

If, however, the percentage rise in income causes only a small increase in demand, the demand is income inelastic.  For example, it is unlikely that a rise in people’s incomes will cause them to buy increasing quantities of goods like salt and matches.  Demand may only increase slightly.  Indeed, it is possible that demand may fall as income rises!  If this happens, the product is called an inferior good.  For example, a person may buy a cigarette lighter and not buy matches any more or, instead of taking the bus to town they may get a taxi or buy a car. In this case income elasticity of demand will be negative. 

Example
A 5% rise in income causes a 15% fall in the quantity demanded of matches.

	YEd 
	=
	-15% 
	=
	-3

	
	
	5%
	
	


This means that for every 1% people’s incomes go up, they will demand 3% less matches.

Question

[image: image16.wmf]The manager of a travel agents is concerned about the lack of holiday bookings so far this year.  He wonders whether he should lower prices to increase his revenue (he remembered that holidays were a luxury and so tended to be price elastic).  However, as he was pondering this, he noticed an article in the newspaper.  It said that, on average, people would be paid 5% more this year.

After reading this he decided to leave his prices as they were and pretty soon trade picked up.  The 5% rise in average incomes had caused a demand for holidays to rise from 200 holidays a week to 250 a week.

a)
Calculate the % change in the quantity of holidays demanded.

	


b)
Calculate the YEd for holidays.

	


c)
Comment on the answer you gained

	


Cross price elasticity of demand

Another important factor that affects the demand for a product is the prices of other products.  This is called the Cross price elasticity of demand (XEd).  It measures by how much quantity demanded will rise or fall given a change in the price of another product.

It is calculated using the following formula

	XEd
	=
	% change in quantity demanded of good Y

	
	
	% change in price of good Z


N.B. 
Note that the pattern to the formulas still applies.  The quantity on top and the TYPE OF ELASTICITY on the bottom.

This seems a bit more complicated at first but once you have done a few examples it will make sense.

If the two goods in question are substitutes (for example, butter and margarine), a rise in the price of one will cause a rise in demand for the other good as people will shift their demand from the expensive product to the cheaper one.

Example

[image: image17.wmf]
An 8% rise in the price of butter has caused a 24% rise in the demand for margarine.  Slot these numbers into the formula in the space provided and calculate the XEd. 

	XEd
	=
	
	=
	

	
	
	
	
	


You should have got the answer 3.  But what does this mean?  Write down what you think the number three represents.  (Hint – it may help to look back over the other types of elasticity here).

	

	

	


What you should have said is something along the lines of:

“A 1% rise in the price of butter has caused demand for margarine to rise by 3%.”

With XEd we are not really concerned with whether a number is greater or lesser than 1.  What we do need to know however is whether a number is positive or negative.

[image: image18.wmf]The cross price elasticity of demand for substitutes will always be a positive number as a rise in the price of one causes a rise in the demand for the other commodity.

If, however, two goods are complements (for example cars and petrol), a rise in the price of one will not only cause a fall in its own demand but also a fall in demand for the other.  The cross elasticity of demand for complements will therefore be negative.

Example

[image: image19.png]



DVD players are getting very popular.  In fact they are the fastest growing consumer good of all time.  To go with your DVD player it would obviously be nice to have a selection of films to watch on it. 

A 15% increase in the price of DVD players has caused a 30% drop in the demand for DVD films.  Slot these numbers into the formula in the space provided and calculate the XEd. 

	XEd
	=
	
	=
	

	
	
	
	
	


You should have got the answer -2.  But what does this mean?  Write down what you think the number -2 represents. 

	

	


If you said that “A 1% rise in the price of DVD players has caused demand for DVD films to fall by 2%.” You were correct!

Some special demand curves

	If a rise or fall in the price of a commodity causes no change in the quantity demanded of that commodity, demand is said to be perfectly price inelastic.  That is, price elasticity is 0.  This means that producers can raise the price (and their revenue).

PEd = 0


	Perfectly 

Price

inelastic
	[image: image20.wmf][image: image21.wmf]

	
	
	

	If a commodity is only demanded at one particular price, demand is said to be infinitely price elastic.  That is, a small change in the price will cause quantity demanded to fall to zero.

PEd = ( (the symbol for infinity)


	Infinitely 

Price

elastic
	[image: image22.wmf][image: image23.wmf][image: image24.wmf]

	
	
	

	If the price elasticity of demand is 1 then demand is said to be of unitary elasticity.  A percentage change in the price of a commodity will cause an equal percentage change in the quantity demanded.  The result will be that the total amount spent on that good by consumers will remain the same, whatever its price.

PEd = 1


	Unitary

price 

elasticity
	[image: image25.wmf][image: image26.wmf]


Price elasticity of supply

We know that an increase in demand for a product will cause an increase in its price.  When this happens, supply extends to make sure there is enough of the commodity to meet the increased demand.  It would be useful to know by how much the quantity supplied will change in response to the change in price.  This is called the price elasticity of supply (PEs).

Examine the demand and supply curves below. 
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The diagram shows an o __ __ __ __ __ __ shift in demand.  The supply curve 

is very steep.  Therefore a l  __ __ __ __  change in the price has brought about 

a  s __ __ __ __  change in the quantity supplied.  Supply could be said to be 

very unr __ __ __ __ __ __ __ __ __   to changes in price.  This means that 

supply for this product is price ine __ __ __ __ __ __ .

To put it another way, if we were to change the price by 1%, the quantity supplied would change by less than 1%.

Here is another demand and supply diagram – almost identical (but not quite).



This diagram also shows an o __ __ __ __ __ __ shift in demand.  The supply 

curve is very shallow.  Therefore a s  __ __ __ __  change in the price has 

brought about a  l __ __ __ __  change in the quantity supplied.  Supply could be 

said to be very r __ __ __ __ __ __ __ __ __   to changes in price.  This means 

that supply for this product is price e __ __ __ __ __ __ .

To put it another way, if we were to change the price by 1%, the quantity supplied would change by more than 1%.

To recap then

SMALL CHANGE IN PRICE
 = 
BIG CHANGE IN QUANTITY SUPPLIED
=  
PRICE ELASTIC
BIG CHANGE IN PRICE
   =  
SMALL CHANGE IN QUANTITY SUPPLIED
 = 
PRICE INELASTIC
Calculating price elasticity of supply (PEs)

PEs compares the percentage change in quantity supplied with the percentage change in the price which caused it.  We write the formula like this :

	PEs
	=
	% change in quantity supplied

	
	
	% change in price


To work out the percentages needed above we need two more formulae

	% change in quantity supplied 
	=
	change in quantity 
	x
	100

	
	
	original quantity
	
	


	% change in price 
	=
	change in price 
	x
	100

	
	
	original price
	
	


Example

Below is a supply schedule for tulips in the springtime.


	Price per bunch
	Quantity supplied per month

	£1
	10,000

	£2
	12,000


The quantity supplied extends from10,000 per month to 12,000 per month.

	% change in QS 
	=
	2000 
	x
	100
	=
	20%

	
	
	10000
	
	
	
	

	% change in P 
	=
	1 
	x
	100
	=
	100%

	
	
	1
	
	
	
	


PEs  = 20  = 0.2


100

therefore ……

In this example, supply has changed by a smaller percentage than the price; therefore we can say that tulips are supply inelastic.  That is, each 1% rise in the price leads to a 0.2% change in supply.  This is because even if there is a large rise in price, more tulips cannot be grown very quickly!
PEs = less than 1 then supply is inelastic
PEs = more than 1 then supply is elastic
PEs = 1 then supply is unitary elastic
Factors which affect PEs

Time

The tulip example illustrates how the price elasticity of supply can vary over time.  Supply of most goods and services, including tulips, will be fixed at any one moment in time.  For example, a shop will only have a certain amount of records, books, joints of beef etc.  A market stall will only have a certain fixed amount of tulips to sell.  


It will take time to get more of these things.  In this case the supply curve is a vertical line showing that whatever the price, the quantity supplied will be the same.


In the short run, firms can produce some more goods for sale, but only by using more labour, that is, by working overtime or employing more workers.  More tulips can be picked and sent to the market as the price rises.  However, supply can only rise a little because the amount of land, bulbs and the season needed to grow the tulips, will soon run out.  Therefore, supply is inelastic in the short run.


In the long run, firms can obtain more labour, land and capital to expand their scale of production, so in the long run, supply becomes more price elastic.

The availability of resources

If a firm wishes to expand it will need more of the factors of production land, labour and capital.  If the economy is already using most of its scarce resources then firms will find it difficult to employ more and so output will not be able to rise.  The supply of most goods and services will therefore be price inelastic.

If, however, there is much unemployment of resources, for example, labour, firms will be able to use them when they want to raise output.  Supply will therefore be price elastic.

Question

Below are the supply schedules for natural rubber and man-made rubber.


	Price per kilogram
	Quantity supplied of natural rubber per month



	£0.80
	1,000

	£1.00
	1,100


	Price per kilogram
	Quantity supplied of man made rubber per month



	£0.80
	2,000

	£1.00
	2,800



1)
Calculate the price elasticity of supply for natural rubber.


2)
Calculate the price elasticity of supply for man-made rubber.


3)
Is the PEs for natural rubber elastic or inelastic?  …………………………...

4)
Is the PEs for man made rubber elastic or inelastic?  ……………………...

5)
Comment on the difference in values

	

	

	


Taxes


So, PEs obviously has some significance in the business world.  When we looked at PEd, it was significant because it let companies calculate how much their revenue would change.  Understanding the responsiveness of supply to a change in price lets the government see the effect of their influence on the economy in the shape of taxes and subsidies.

Taxes placed on goods and service are known as indirect taxes, for example, Value Added Tax or excise duties in the UK which are placed on cigarettes and alcohol.  These taxes have the effect of increasing market price and reducing the quantity traded in a market.  The government want to do this as they are seen as demerit goods.

	Indirect 

taxes 

are
	

	
	

	
	


	Demerit goods

 are
	

	
	

	
	



If we were to draw the effects of the introduction 

(or increase) in a tax, the supply curve would move upwards.  The vertical distance between the original curve (S) and the new curve (S1) would be the value of the tax.

However, taxes have a funny effect on the market demand for a good.  Examine the table below and answer the questions to find out what that effect is.

Question

Examine the demand and supply schedule for cigars below which shows the effect of the introduction of a £2 tax

	Price per pack (£)
	Quantity of packs of cigars demanded per month


	Quantity of packs of cigars supplied per month
	Quantity of packs of cigars supplied per month after a £1 tax per pack

	10
	100
	900
	700

	9
	200
	800
	600

	8
	300
	700
	500

	7
	400
	600
	400

	6
	500
	500
	300

	5
	600
	400
	-

	4
	700
	300
	-


1)
Draw the original demand curve (D) and the supply curve (S) on a graph, label this correctly.  Mark on the market (equilibrium) price (P) and quantity traded (Q).

2)
Plot the new supply curve (S1) showing the effects of the £2 tax.  Label the new market (equilibrium) price (P1) and quantity traded (Q1).

3)
Describe what has happened to the market price.  Can you explain why this has happened?

	

	

	



Subsidies


A subsidy is a payment made by the government to producers to reduce their costs.  This may be because the government think the good or service in question is very beneficial to the population and results in external benefits (such as computer training for unemployed people). 

As it now costs producers less to make each good, they are likely to make more at each and every price.  This means that the market price, which consumers pay, will lower.  Demand will, therefore, extend and the quantity traded in the marketplace (the equilibrium quantity) will increase.


Subsidies are often granted to farmers to keep up the supply of essential foodstuffs, such as milk, wheat and meat.  These may have been too expensive for small farms to produce without the subsidy and so there may be a shortage of these staple foodstuffs otherwise.

Question

A private bus company runs routes into and out of a large city.  During the daytime (and especially during the week) these buses are busy.  However, at night and at the weekend, demand contracts.

1)
How might a subsidy affect the above situation for weekend bus users?

	

	


2)
Why would the government think that providing public transport was important?  Surely, everyone has a car these days …….?

	

	


Final question – how can ice cream be elastic?

The demand and supply schedules below relate to the price of ice cream.


	PRICE PER

ICE-CREAM
	QUANTITY DEMANDED PER MONTH
	QUANITY SUPPLIED PER MONTH



	60p
	1000
	8000



	50p
	2500
	5500



	40p
	4000
	4000



	30p
	5500
	3000



	20p
	7000
	2000




1)
Plot and label on an appropriate graph the demand curve (D) and the supply curve (S) for ice cream.

2)
What is the market price (P) and quantity traded (Q)?


Market price ……………………..

Quantity ………………………

3)
Imagine now that the supply of ice-cream increases by 2500 at every possible price.

a)
Draw the new supply curve (S1)

b)
What is the new market price (P1) and quantity traded (Q1)?


Market price ……………………..

Quantity ………………………

4)
a)
Calculate the price elasticity of demand for ice cream between the original market price (P) and the new market price (P1).  


b)
Comment on its value, and what has happened to ice cream producers’ revenue?

	

	


5)
The cross price elasticity of demand (XEd) between a mars bar and ice cream is +7.  What types of goods are they?  Explain your answer.

	

	


6)
A 20% rise in the total income of the economy has caused the demand for ice creams to rise by 3000 at each and every price.

a)
Draw in the new demand curve (D1) on the same 

graph.

b)
What is the new market price (P2) and quantity 

           traded (Q2)?


Market price ……………………..

Quantity ………………………

c)
Calculate the income elasticity of demand (YEd) for ice creams if demand has risen from Q1 to Q2.

d)       Comment on its value and state what type of good ice cream is.
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