Chapter 5
Elasticity and Its Application.

What is Elasticity?

· A concept used by economists to measure the responsiveness of quantity demanded or quantity supplied by people to changes in one of their determinants.

· We already know the sign of the change in quantity when price changes. Now we want to know by how much consumption of any given good will change if its price changes or if our income changes. These are called price and income elasticity of demand, respectively.
· We also want to know by how much supply of any given good changes if its price varies.

The Elasticity of Demand
Determinants of Demand Elasticity

· If the quantity demanded changes by a large amount when the price varies by a small fraction we say that the demand is very elastic (e.g.: movie tickets, restaurant meals...)
· If the quantity demanded does not change by a significant amount when the price varies by a large fraction we say that the demand is very inelastic (e.g.: drugs, gas...)
· What determines these elasticities?

· Availability of Close Substitutes is the most critical factor: if there are many substitutes the demand will be quite elastic (e.g.: movie tickets vs. watching TV,) if there are not many substitutes the demand will be quite inelastic. (e.g.: drugs vs.? gas vs.?)

· Necessities versus Luxuries- the greater the need for a product, the more inelastic will be the product demand (e.g.: bread.) Superfluous goods have very elastic demands (e.g.: jewels.)

· Definition of the Market- the more broadly we define the market we are studying the more inelastic the demand becomes (e.g.: clothing vs. designer jeans, drinking vs. Italian espresso.)

· Time Horizon- as time passes we can find more substitutes for any given good. Consequently, elasticity of demand increases with time (e.g.: alternative energy replaces oil over time.)
· Understanding and measuring elasticity is important for both businesses and the government:

· If you run a business and are thinking about increasing the price of the good you sell you want to know beforehand if you are going to lose many customers or not.

· If you are the government and are thinking about giving income subsidies to some people you want to know beforehand how their consumption is going to change.

Computing the Price Elasticity of Demand
· The Ed is going to be a ratio (a.k.a. a number) that tells us:

· How much more (in %) of a product will a consumer buy when the product price decreases.

· How much less (in %) of a product will a consumer buy when the product price increases.
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· Percentage change in price equals the absolute change in price divided by the initial price;

· Percentage change in quantity equals the absolute change in quantity divided by the initial quantity.

(NOTE) Due to the negative relationship between P and QD, Ed will be a negative number, although it is frequently reported as a positive number. We will ignore the sign.

· An example: If the price of milk increases from $2.00/quart to $2.20/quart, and the resulting quantity demanded changes from 100 million gallons of milk to 85 gallons of milk, what is the price elasticity of demand for milk?

· There are two ways of calculating Ed:

· By applying the formula straightforwardly (this has some computational drawbacks)
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· By using the midpoint approach (this will be our favored approach)
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The Variety of Demand Curves
· The price elasticity of demand (Ed) determines whether the demand curve is steep or flat:

· When Ed is equal to 0 the demand is perfectly inelastic. No change in price produces any change at all in the quantity demanded.

(i.e.: this is the case of monopolies, which are the sole producers on certain goods.)

· If Ed is less than 1 the demand is inelastic. A 1% change in price produces a less than proportional change in the quantity demanded.

(i.e.: if a business increases the selling price of the good it sells, total revenue will increase)

· If Ed is equal to 1 the demand is unit elastic. A 1% change in price produces a 1% change in the quantity demanded.

(i.e.: if a business increases the selling price of the good it sells, total revenue will not change)

· If Ed is greater than 1 the demand is elastic. A 1% change in price produces a more than proportional change in the quantity demanded.

(i.e.: if a business increases the selling price of the good it sells, total revenue will decrease)

· When Ed is equal to ( the demand is perfectly elastic. Any change in price produces an infinite change in the quantity demanded.

(i.e.: this is the case of perfectly competitive firms that can not deviate from the market price.)

Elasticity and Total Revenue along a Linear Demand Line
· Even though along a straight demand line the slope is constant the price elasticity of demand is not always the same for all points. You can verify this simply by running the numbers.
· The closer to the origin the more elastic the demand point is because with small quantities and high prices consumers are going to be more responsive to changes in price.
· The further away from the origin the less elastic the demand point is because with large quantities and low prices consumers are less responsive to changes in price.
· Why is it so? Because the more we consume of the good the more fed up we get and the less responsive we become to additional price reductions.

· It also shows in the computations in the fact that a $4 price reduction when the price is relatively low represents a larger percentage change than the same $4 price reduction when the price is relatively high.

Other Demand Elasticities
· We can also compute how the quantity demanded of a good reacts to changes in income (income elasticity of demand) or the price of other goods (cross-price elasticity of demand):
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· Inferior goods will have a negative income elasticity (i.e.: as income rises the quantity demanded decreases) whereas normal goods will have a positive income elasticity.
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· Goods that are substitutes among themselves will have a positive cross-price elasticity (i.e.: as the price of good 1 rises, the quantity demanded of good 2 increases)
· Goods that are complements among themselves will have a negative cross-price elasticity (i.e.: as the price of good 1 rises, the quantity demanded of good 2 decreases)

The Elasticity of Supply
Determinants of Supply Elasticity

· If the quantity supplied changes by a large amount when the price varies by a small fraction we say that the supply is very elastic (e.g.: manufactures, automobiles...)
· If the quantity supplied does not change by a significant amount when the price varies by a large fraction we say that the supply is very inelastic (e.g.: diamonds, gold...)
· What determines these elasticities?

· Time Horizon- this is the critical factor. As time passes we can find more efficient ways of producing almost any good or look for alternative sources if raw materials are scarce (e.g.: oil-based plastics replaced scarce vegetable rubber, robots augment microchip production…)

Computing the Price Elasticity of Supply
· The Es is going to be a ratio (a.k.a. a number) that tells us:

· How much more (in %) of a product will a firm produce when the product price increases.

· How much less (in %) of a product will a firm produce when the product price decreases.
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· An example: If the price of beer increases from $3.00/pint to $3.30/pint, and the resulting quantity supplied changes from 75 million gallons of beer to 100 gallons of milk, what is the price elasticity of supply for beer?

· We will employ the midpoint approach 
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The Variety of Supply Curves

· The price elasticity of supply (Es) determines whether the supply curve is steep or flat:

· When Es is equal to 0 the supply is perfectly inelastic. No change in price produces any change at all in the quantity supplied.

(e.g.: works of art, which are impossible to truly replicate.)

· If Es is less than 1 the supply is inelastic. A 1% change in price produces a less than proportional change in the quantity supplied.

(e.g.: most natural resources or agricultural crops.)
· If Es is equal to 1 the supply is unit elastic. A 1% change in price produces a 1% change in the quantity supplied.

(e.g.: probably the case of most manufactured goods.)

· If Es is greater than 1 the supply is elastic. A 1% change in price produces a more than proportional change in the quantity supplied.

(e.g.: industrial activities that enjoy increasing returns to scale –producing more is cheaper.)

· When Es is equal to ( the supply is perfectly elastic. Any change in price produces an infinite change in the quantity supplied.

(i.e.: perfectly competitive firms with constant marginal costs –more on this later.)

Elasticity and Total Revenue along a Linear Supply Line

· Even though along a straight supply line the slope is constant the price elasticity of supply is not always the same for all points. You can verify this simply by running the numbers.

· The closer to the origin the more elastic the supply point is because with small quantities and low prices producers have excessive capacity and will be more responsive to changes in price.

· The further away from the origin the less elastic the supply point is because with large quantities and high prices firms have less excess capacity to respond to changes in price.

· It also shows in the computations in the fact that a $4 price increase when the price is relatively low represents a larger percentage change than the same $4 price reduction when the price is relatively high.

Three Applications of Supply, Demand, and Elasticity
Farming
· Demand for unprocessed agricultural goods is fairly inelastic and some crops (e.g.: potatoes) can even be considered to be inferior goods.
· Supply of agricultural goods is also fairly inelastic simply because soil, one critical factor of production here, is only available in fixed quantities.
· Therefore, a technological improvement that increases the size of crops for any given price level (shift to the right of the supply curve) will likely reduce total revenue for farmers.
· This is why farming has lost its economic preponderance in the US.
Oil Production
· Demand for oil was very inelastic in the early 1970s in industrial economies.
· Supply of oil is also very inelastic because oil is a scarce natural resource.
· Therefore, the world-wide reduction in oil production orchestrated by OPEC in 1973 produced a huge revenue windfall for OPEC countries.
· Nonetheless, in the long-run, higher demand elasticity for oil has curtailed OPEC influence.
Drugs and Crime
· Demand for illegal drugs is very inelastic because they produce physical addiction.
· Supply of illegal drugs is also very inelastic due to their constrained and hidden supply.
· Based on what we know, how effective can the war on drugs be? Do we have any other alternatives to reduce drug consumption and the incentive to produce drugs?
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