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Introduction 

• What is important is not the fact that demand will fall 
but rather by how much the quantity demanded will 
fall, and thus how price sensitive are consumers in the 
market?  
 

• Example – how sensitive are people to purchasing train 
tickets if the fare was to rise by 2 %, 5% or 20%?  



Price elasticity of demand  
• indicates the responsiveness of passengers or potential 

passengers to changes in the prices on offer 
 

• The price mechanism can be used as an important tool 
of policy to either raise revenue through the imposition 
of a tax or by affecting demand through the payment 
of a subsidy to reduce price (Goodwin, 1992)  
 

• The effectiveness of such a policy tool however is to a 
very large extent determined by the degree to which 
consumers are responsive to changes in the price of 
transport services 
▫ Example- paying a subsidy to a transport service where 

consumers are not price sensitive will only result in lowering the 
price and have little effect on the numbers using the service 

 



Price elasticity of demand for transport services 

Price elasticity of demand =   
%∆ୈ
%∆୔

 

Price elasticity of demand =   
୔ୣ୰ୡୣ୬୲ୟ୥ୣ	େ୦ୟ୬୥ୣ	୧୬	୕୳ୟ୬୲୧୲୷	ୢୣ୫ୟ୬ୢ

୔ୣ୰ୡୣ୬୲ୟ୥ୣ	େ୦ୟ୬୥ୣ	୧୬	୔୰୧ୡୣ
 

• Price elasticity is an assessment of the relative changes 
in the quantity demanded to relative changes in price 
 

• An indicator of the price sensitivity of consumers 
 



Example 

• An operator was to increase its fares by 4 per cent but 
the quantity demanded was to fall by only 1 per cent 
then price elasticity would be -0.25 
 
 
 
 

• Negative value – an ordinary good where a rise in the 
price will cause a fall in the quantity demanded 

 

Price elasticity of demand =   
%∆ୈ
%∆୔

= 
ିଵ%
ସ%

= -0.25 



What does the Price elasticity of demand figure mean?  
 
Consider the following quote taken from the Southend-
London Route Study  
 
For most categories of rail traffic, estimated elasticities on the 
basis of existing studies, particularly in the short run, are likely to 
be smaller than -1:i.e. an increase in price would lead to a less than 
proportionate decrease in number of passengers, hence revenue and 
profits would increase. Rail demand as a whole could therefore be 
regarded as a separate market. However, for leisure travel on 
certain routes, elasticities are likely to be larger than -1: i.e. a 
price increase would lead to a more than proportionate reduction in 
(the) number of passengers, reducing revenues. 



• Price elasticity is a formal measure of the rate of 
change of the quantity demanded in comparison to the 
rate of change of the price 
 

• Where the price elasticity is greater than negative one, 
this means that the proportionate change in demand is 
greater than the proportionate change in price 

 



The coefficient of price elasticity of demand is between 0 and 
-1 
• The quantity demanded is not very responsive to a change in 

its price 
• Products are said to be price inelastic 

 
The coefficient of price elasticity of demand is less than -1 
(for example, -1.5 or -2) 
• The quantity demanded is responsive to a change in its price 
• Products are said to be price elastic 

 
If the coefficient is equal to -1, the product is said to have a 
unit price elasticity of demand (unitary price elastic) 
• A change in its price causes an equal but opposite 

percentage change in the quantity demanded of it 
 



The difference between price elasticity of 
demand and the gradient of the demand curve 
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Perfectly price elastic demand  
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Perfectly price elastic demand  

Example, the price was $5, at which the quantity 
demanded is infinite (the firm can sell as much as it can 
produce), and then the firm for an unknown reason was 
to increase its price to $6, demand for its product would 
fall to zero 
 
 
 
 
 

Price elasticity of demand =   
%∆ୈ
%∆୔

= 
ିஶ%
ଶ଴%

=  



Perfectly price inelastic demand  
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Perfectly price inelastic demand  

• No matter the price consumers will purchase exactly 
the same quantity of the good or service, i.e. the 
demand curve is vertical 
 
 

Example, the price was $5 and then the firm increases its 
price to $6 
 
 
 
 
 
 
 

Price elasticity of demand =   
%∆ୈ
%∆୔

= 
଴%
ଶ଴%

=  



Unitary price elasticity demand 
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Unitary price elasticity demand 

• Example, a price $5 and then the firm increases its 
price to $6, then rather than demand falling to zero 
(perfect elastic), or remaining unchanged (perfectly 
inelastic), demand falls in direct proportion to the 
change in price 
 

• If the quantity demanded was say 100 units at $5, then 
the increase to $6 would produce a reduction in the 
quantity demanded of 20 percent – the same 
proportionate change, hence demand would fall to 80 
units   
 
Price elasticity of demand =   

%∆ୈ
%∆୔

= 
ሺ଼଴ିଵ଴଴ሻ/ଵ଴଴

ሺ଺ିହሻ/ହ
= 
ିଶ଴%
ଶ଴%

= 1 



The uses of price elasticity of demand  

For transport economists 
• Forecasting the future trends to transport markets 
Example  
• oil continues to be consumed, petrol will become 

increasingly expensive over time 
 

• Studying the relevant price elasticities of demand that 
economists can forecast the likely effects of this 
increase in motor-vehicle costs on the trends of car and 
bus usage 



Determinants of price elasticity of 
transport demand 

• The number and closeness of alternative modes of 
travel (substitutes) 
 

• The proportion disposable income spent on the mode of 
travel 
 

• Time 



The number and closeness of alternative modes of 
travel (substitutes) 

• The higher the number of alternative modes available 
and the closer they are in meeting the same basic 
need, the higher will be the price elasticity for a 
particular transport service 
 

• Example- price of petrol 
     



The proportion disposable income spent on 
the mode of travel 

• The higher the proportion of disposable income spent 
on the mode of travel, then the higher the price 
elasticity of demand 
 

• Within transport services the proportion of income 
spent in most(but not all) instances will be relatively 
small, although these will add up to significant 
amounts 



Shares of household final consumption expenditure, 2007 
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• Car new and old tend to be a major drain on household 
finances 
 

• Demand for private motoring should be fairly elastic 
 

• Transport is therefore essential, and in the main that 
transport comes in the form of a car, because the car is 
viewed as the most convenient way of doing it and is 
thus seen as a necessity of modern life 
 



Time 

• Short run and Long run 
 

• Over the longer period of time, habits can change, thus 
there will almost always be a difference between long 
and short run elasticities 
 

• An essential journey, such as where commuters have to 
travel into the center of a city each day for work or 
business purposes, will have relatively inelastic demand  
 

• A non-essential journey, there is a far higher degree of 
flexibility with regard to when the journey can actually 
be made, and hence this would be more price elastic 



Changes in demand elasticities over time  
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Case study: 
Practical estimations and reviews of own price 
elasticity of demand for transport services 
 



Urban bus price elasticities broken out by 
time period 

Time period Average elasticity 

Around 6 months -0.21 

0 to 6 months -0.28 

0 to 12 months -0.37 

Over 4 years -0.55 

5 to 30 years -0.65 



• Over time elasticity values for transport have been 
increasing, hence consumers of transport services have 
been becoming more price sensitive over time 
 

• 10% increase in price will produce 2.1% decrease in demand- 
demand in the short term is highly inelastic 
 

• Over the whole 4 year period, 10% increase in price 
demand would have fallen by 5.5% 
 



Elasticity values, Garcia-Ferrara et al. (2006)  

Ticket type  Single  10 ticket  Travel card  

Bus  -1.06 -0.52 

Metro -1.03 -2.17 

Adult -0.01 

Junior 0.56 



• Single fares were found to be generally unitary elastic, 
the 10 ticket metro ticket highly elastic while the 10 
ticket bus fare was relatively inelastic 
 

• The adult travel card was almost perfectly inelastic, 
and interestingly the junior travel card with a value of 
0.56 off the end of our scale  
▫ The price increased for the junior travel card, demand 

increased 
▫ A Giffen good 
 



Price elasticity, total revenue and demand curves 

• A mechanism for assessing the extent to which 
consumers will react to changes in the price or other 
demand determinants of transport services 
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Changes in total revenue using demand curves 
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The effect on revenue of price changes of a 
relatively elastic good 

Price 

Quantity 

௔ܲ  

௕ܲ  

ܳ௔  0 

ܽ 

 ܦ

ܾ 

Gain in 
Revenue 

Common 
Area 

Loss in 
Revenue 

ܳ௕  

ܿ 



Cross Price Elasticity 



Cross Price Elasticity  

• A measure of the effect of a change in the fares or 
rates of one mode of transport or transport operator on 
the demand for the services of another mode/transport 
operator 

 

Cross price elasticity =   
୔ୣ୰ୡୣ୬୲ୟ୥ୣ	େ୦ୟ୬୥ୣ	୧୬	୕୳ୟ୬୲୧୲୷	ୢୣ୫ୟ୬ୢ	୭୤	ୱୣ୰୴୧ୡୣ	୅

୔ୣ୰ୡୣ୬୲ୟ୥ୣ	େ୦ୟ୬୥ୣ	୧୬	୔୰୧ୡୣ	୭୤	ୱୣ୰୴୧ୡୣ	୆
 

Cross price elasticity =   
%∆ୈఽ
%∆୔ా

 



• Within the transport sector, these services could be 
examining at different levels 
▫ The cross price elasticity between two different transport 

modes such as the train versus the car 
 

▫ The cross price elasticity within the same mode such as 
National Express’s East Coast Glasgow to London rail 
service versus Virgin’s West Coast Glasgow to London rail 
service 
 

▫ Within a single operator if they offer a variety of fares for 
the same journey but different standards of service such 
as a train operator could examine the quantity demanded 
of their standard service versus the first class fare charge 



 
• Cross price elasticity of demand also allows a 

distinction to be made between substitute goods and 
services and complementary goods and services 
 

• If the effect of a price increase in one good has a 
positive effect in terms of the demand for another, 
then these two goods or services would be considered 
to be substitutes 



Example I 
• The reduction in the subsidy paid to rail operators 

effectively representing an increase in costs 
 

• A shift in the supply curve to the left and eventually 
leads to an increase in the price 
 

• This increase in the price of rail will cause an increase 
in the demand for bus services 
 

• Cross price elasticity has a positive value 
 



Cross price elasticity of demand, substitutes 
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• Substitute transport services, cross price elasticity will 
be positive 
 

• As the price of one service rises, demand for the 
alternative service also rises and vice-versa 
 

• The greater the degree of substitutability between the 
two services being compared, then the higher the value 
cross price elasticity will be 



Example II 
• The price of cars and the market for petrol 

 
• If the cost of manufacturing motor cars was to rise, 

then this would cause an increase in the price of cars 
and a reduction in the level of quantity demanded 
 

• If there are less cars on the road, then petrol will be 
required, hence there will be a decrease in demand for 
petrol  



Cross price elasticity of demand, complements 
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• The increase in the cost of manufacturing motor cars 
shown by a shift to the left of the supply curve and 
resulting in an increase in the price 
 

• As cars and petrol are consumed at the same time, this 
increase in the price of cars changes the market 
conditions for petrol, causing a decrease in demand  
 

• For complementary transport services, cross price 
elasticity will always be negative  
 
 
 
 
 



Case study  
Issue in cross price elasticity of demand 

• Cross price elasticities freight transport demand in 
Canada, mid range values, Oum and Gillen (1983) 

 
• Cross price elasticities intercity passenger transport 

demand in Canada, mid range values, Oum and Gillen 
(1983) 
 

• Short run own and cross price elasticities, London bus 
and underground ordinary tickets, Gilbert and Jalilian 
(1991)  



Cross price elasticities freight transport demand 
in Canada, mid range values, summary of Oum et 
al. (1990) 

Mode Truck Rail  Waterway 

Truck - 0.127 -0.100 

Rail  0.020 - 0.175 

Waterway 0.005 0.710 - 

Source: Adapted from Oum et al. (1990) 
 
Note: the change in quantity A is shown on the rows, hence for 
example the truck-rail figure of 0.127 is the percentage change in 
truck haulage as a result of a price increase in rail freight 



Cross price elasticities intercity passenger 
transport demand in Canada, mid range values, 
Oum and Gillen (1983) 
 

Mode Air Bus Rail 

Air - -0.015 0.025 

Bus  -0.085 - -0.340 

Rail 0.295 -0.675 - 

Source: Adapted from Oum et al. (1990) 
Note again that quantity A is shown on the rows 



Short run own and cross price elasticities, London 
bus and underground ordinary tickets, Gilbert and 
Jalilian (1991) 

Mode Prices 

Bus Underground Rail 

Bus -0.839 0.476 0.082 

Underground 0.041 -0.355 0.160 

Source: Gilbert and Jalilian (1991) 



Income Elasticity 



Income elasticity of demand 

• A measure of the responsiveness of demand to changes 
in income 

Income elasticity of demand =   
୔ୣ୰ୡୣ୬୲ୟ୥ୣ	େ୦ୟ୬୥ୣ	୧୬	୕୳ୟ୬୲୧୲୷	ୢୣ୫ୟ୬ୢ	

୔ୣ୰ୡୣ୬୲ୟ୥ୣ	େ୦ୟ୬୥ୣ	୧୬	୧୬ୡ୭୫ୣ
 

Income elasticity of demand =   
%∆஽
%∆௒

 



Case study  
Issues surrounding income elasticity of demand 
 

 
▫ The effect of changes in income on bus demand 

 



Bus income elasticities 

Journeys Short run Long run 

National data 0.00 -0.45 to -0.80 

Regional data 0.00 to -0.29 -0.64 to -1.13 

Country data -0.30 to -0.40 -0.60 to -0.70 

PTE data -0.70 -1.60 

Source: Dargay and Hanly (1999) 



South East Britain income rail 
elasticities (2002)  

Area Income elasticity 

South East to London  2.07 

London to South East  1.90 

South East Non London 0.89 

Non London 0.11 

Source: ATOC (2002) 
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