Price elasticity of demand
Think [image: Elastic bands]about just how many mp3-players there are on the market! In fact, you’re likely to be able to pick one up for around $20 if you want to! Still, chances are that you, like so many other people, have actually got an iPod. Much more expensive, and yet you buy one. How come? A number of explanations probably spring to mind, including the design, the great integration with iTunes, the sound quality etc. In economic terms however, the explanation is very simple: the demand for the iPod is simply more inelastic than the demand for other mp3-players.
That is, you, and other consumers, are less sensitive when it comes to price because of the innate characteristics of the iPod, and so, the quantity demanded is about the same as it would be if the price were lower. This, the consumers' sensitivity to price changes, is what we will deal with in this section.
The definition of PED
You will remember that as price increases, the quantity demanded falls – but by how much? Price elasticity of demand, PED, helps us answer the question.
 
Important
Price elasticity of demand measures the responsiveness of the quantity demanded following a change in price.
The formula to calculate PED is
PED=%ΔQd%ΔP
Or, read out, the percentage change in quantity demanded divided by the percentage change in price. Thus, if we would raise the price of the iPod by 10%, and, as a result, the quantity demanded would fall by 5%, what would PED be? PED is simply:
−5%+10%=−0.5
There are a few things to note about this example:
First, PED is always negative, but we say that its absolute value ranges from 0 to infinity! There is no mathematical explanation for this but the fact that we view price elasticity of demand as a positive number is simply an economics convention.
Second, in our example, the quantity only fell by 5% even though we increased the price by 10%. This means that the responsiveness in quantity demanded is actually smaller than the change in price. That is, quantity demanded is comparatively unresponsive to changes in price. Such products, that have a PED < 1, are known as price inelastic products.
On the other hand, if the percentage change in quantity demanded would be greater than the percentage change in price, we would get PED > 1. Demand in such situations is said to be price elastic.
Finally, when the percentage change in quantity demanded exactly corresponds to the percentage change in price, PED = 1 and demand is said to be unitary elastic.
Different elasticity values are illustrated in the diagrams below. In the first case, we have a unitary elastic demand curve. The second demand curve is perfectly elastic, meaning that the percentage change in quantity demanded will be infinite following a change in price. Finally, the last curve is perfectly inelastic, meaning that the percentage change in quantity demanded will always be 0 regardless of the percentage change in price.
https://www.youtube.com/watch?v=e_U4IFQNyLg

 
Examiner Tip
However, we need to be more precise than that. Elasticity is not equal to the slope of the demand curve as the above curves may lead you to believe. Rather, different elasticities characterise different sections of the demand curve.
Example
The diagram below shows the demand of iPod covers. Let's calculate the price elasticity of demand for various sections on the curve.
[image: PED on a demand curve]
Top section of the demand curve
At $8, the covers are very expensive, but as soon as the price goes down by $2 to $6 (that is, by 25% of $8) you and other consumers are willing to buy more of them, e.g. 4 covers rather than 2, an increase by 100%. PED is hence equal to:
PED=%ΔQd%ΔP
PED=4−226−88
PED=100%−25%
PED=−4
However, since we give PED in terms of the absolute value we get:
PED=4
Since 4 > 1 PED is hence elastic.
Middle section of the demand curve
Instead, when the price of the iPod cover is $6 from the beginning and it is reduced to $4, you, in fact, reduce the price by 33%. However, the quantity demanded will only increase by another 2, from 4 to 6 covers. That is, the quantity demanded will only increase by 50%. At this point, PED is now:
PED=%ΔQd%ΔP
PED=6−444−66
PED=50%−33%
PED=−1.5
However, since we give PED in terms of the absolute value we get:
PED=1.5
Since 1.5 > 1 PED is hence still elastic (but not as elastic as the top section).
Bottom section of the demand curve
At the bottom section, the price of the iPod cover is $4 from the beginning and it is reduced to $2, you, in fact, reduce the price by 50%. However, the quantity demanded increases by another 2, from 6 to 8 covers. That is, the quantity demanded will increase by 33%.
PED=%ΔQd%ΔP
PED=8−662−44
PED=33%−50%
PED=−0.66
However, since we give PED in terms of the absolute value we get:
PED=0.66
Since 0.66 < 1 PED is inelastic.
Summarizing the price elasticity of demand for the iPod covers, the top section of the curve is inelastic (PED = 4), the middle section is also inelastic (PED = 1.5) and the bottom section is inelastic (PED = 0.66).
[image: PED on a demand curve]
Determinants of PED
But now, a crucial question: what determines PED?
· Number and closeness of substitutes - The more substitutes there are to a particular product, and the more similar these are to the product you originally intended to buy, the more elastic the PED will be. This is because you are able and willing to switch to another product if the price of the original product is increased. Producers are certainly aware of this, and, as a result, often spend much money on advertising in order to make consumers think that their product is "unique", and thereby giving it the appearance of having few substitutes. This, in turn, means that consumers will be less likely to switch away from the product following an increase in price. Apple is probably one of the most successful companies in the world when it comes to this strategy, and they can thus charge much more for their iPods and iPhones than other companies selling products that perform the same functions.
· The proportion of income spent on the good - The higher the proportion of income spent on the good, the more elastic the PED will be. When the price of a very expensive product (e.g. a car) increases, many consumers will be forced to lower the quantity that they buy simply because they cannot afford it. On the other hand, if the price of tomatoes doubles overnight, most consumers can still afford to buy them.
· Time period between measurements - Imagine that you are commuting to work by train every day. On day 1, a one-way ticket is $10. You know that there are in total 100 people commuting each day. When you arrive at the station the following day, you and your fellow commuters find that the price of a ticket has doubled to $20. Because you are already there though, you decide to purchase a ticket nonetheless. Thus, if you measured elasticity by counting the number of commuters who buy a ticket the same day as the price increase is introduced, you would find that there is a very small change in quantity demanded following the large increase in price. In other words, PED is inelastic.
[image: Cigarettes]
However, if you would wait another month and then measure the quantity demanded, you would be likely to find that it has fallen radically as people have found other ways to travel. Thus, ceteris paribus, the longer between measurements, the more elastic demand will be, as it gives consumers a chance to change.
· Nature of the good - Demand for products that are addictive in some way (e.g. cigarettes or alcohol) tends to beprice inelastic as consumers are unwilling to switch away from the product.
Applications of PED
Why are we so keen to measure PED anyway? Different people are interested in PED values for different reasons:
Firms
Producers want to know what happens to their revenues if they lower or raise prices. How much would demand for iPods decrease if Apple raised the price by $30? Would they make more money by doing so?
The demand curve shows us exactly how much consumers will demand at each price, i.e. it shows us the quantity that will be sold. Therefore the area under the demand curve will always represent the revenue at any given price. Revenue is, in fact, given by the total quantity of a product sold times the price of each sale.
 
Important
Revenue is defined as Price × Quantity. In other words, it is the amount of money that a company will generate from selling a particular product or service.
Have a look at the diagram below.
[image: PED and revenue]
The box Q1,P1 (green + orange) shows the revenue that will be made at price P1, while the box Q2,P2 (green + blue) shows the revenue that a firm will make if it sells at P2. At what price should the firm sell then? If the options are between P1 and P2, any firm wishing to maximise its revenue should clearly sell at P2. Why? Simply because "Revenue box B" is larger than "Revenue box A"!
If a product has an elastic demand curve, like the diagram below, this means that quantity changes more than proportionally following a change in price. If there is a decrease in price of the product, total revenue will increase as the loss of revenue per unit sold is more than compensated by the larger total quantity sold.
On the other hand, if a product has an inelastic demand curve, the best way to increase total revenue is to raise the price. Even though this means that the quantity sold will decrease, the change in quantity demanded will be more than compensated for by the increase in price of each unit sold.
Governments
Similarly, government officials want to forecast the impact of tax increase/decrease on the revenue they collect. In order to do so, they will collect information about elasticity of different products to tax the more inelastic ones. Moreover, officials are worried about the incidence of taxation – who pays more? This depends, again on the PED.
The incidence of taxation
We will now answer the question: who pays a greater proportion of the tax? Producers or consumers? This is what we call the ‘incidence of taxation’.
The diagram below illustrates a tax imposed on production when demand is inelastic.
[image: Inelastic demand-supply diagram (Quantity changes little)]
As you can see, the decrease in quantity demanded is relatively small despite the increase in price. The incidence (i.e. who pays for the tax) falls mainly on consumers. You can visualise this by looking at the relative proportion of the demand and supply curves forming the triangle to the right of the revenue box: the demand segment is much longer! For example, if the government decides to tax cigarettes, a product with an inelastic demand, the revenue collected will be very large, but the quantity demanded will not decrease by a large amount.
This means that consumers still buy cigarettes even when they are more expensive and keep paying taxes to the government, whereas producers are not really damaged. Therefore, we say that the incidence of taxation falls mainly on consumers.
The second diagram illustrates the effect on taxing a product where demand is elastic. For example, when a tax is set on German cars, they will become more expensive, but you can easily switch to French or Swedish cars instead.
[image: Elastic demand-supply diagram (Quantity changes a lot)]
As you can see, the quantity demanded decreases by a great deal (Q1 - Q2) because consumers can turn to other alternatives. The tax has had a great behaviour-changing effect when demand is elastic and consumers can avoid paying it. Producers, instead, have to pay a greater proportion of the tax when demand is elastic: this is because their costs of production go up, the price rises and they sell less. Therefore, the incidence of the tax falls primarily on producers in this case.
How do we know which products have a higher/lower elasticity of demand? We can rely on a useful generalisation. Primary products, such as agricultural goods and raw materials, have a rather inelastic demand. This is because they tend to be necessities (for food, energy...) which cannot be given up. Moreover, they are not highly differentiated: if your car only works with petrol, you need petrol and only that variety of petrol even if the price goes up.
On the other hand, manufactured goods tend to have a higher elasticity. This is mainly because they have a large amount of substitutes: you can buy a car from several producers and choose different varieties of models, thus avoiding buying the car on which taxes are set.
 
What you should know
· Price elasticity of demand measures the responsiveness of the quantity demanded to a change in price.
· PED is determined by the number and closeness of substitutes, time lags, the degree of necessity and the percentage of income spent on the good.
· We use PED to see what happens to producers' revenues when prices change and to tax incidence of consumers and producers. For products with more inelastic demand (e.g. addictive and primary goods) consumers pay a greater proportion of the tax; for products with more elastic demand (e.g. manufactured goods), producers pay a greater proportion of the tax.
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