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Go to Midterm Practice Page at week 5 Canvas for Old Exams!

Lecture


1.  Equilibrium with taxes

2.  Who bears the burden of the tax?

3.  Efficiency and Taxes



Next 4 lectures: Study government interventions into the market.  

Use Econland to examine how government policy affects efficiency.
We look at the size of the pie and the distribution of the pie.

Start with an outright ban.
Next look at:

Taxes and Subsidies

Cap and Trade

Price Ceilings and Price Floors 
(rent control, minimum wage)



Taxes

Big Picture:
· We will see how taxes distort decision making in Econland
 
· With taxes we won’t be getting socially efficient quantity (But remember, no externalities here)

· But government gets revenue and it might do something useful with it….


Taxes


Tax is a wedge…

between price consumer pays and price producer receives

PD = tax + PS

 To find equilibrium under tax, find quantity where distance between demand and supply equals the tax.


Taxes in Econland
Equilibrium when tax = $4
[image: ]

Tax = $4.  Pick up and put on graph so top hits Demand (at point pD) and bottom hits Supply (at point pS)

Econland
[image: ]


Equilibrium with tax of 0, 4, and 8?


Effects of $4 Widget Tax 

[image: ]





Effects of tax on Price and Quantity

	


	No
Tax
	$4 tax
	Change

	Q
	
	
	

	PS
	
	
	

	PD

	
	
	





PD = PS + tax



Great question: Are we always on the left side of the free market quantity with a tax?








What about a $4 widget subsidy

PS = PD + subsidy


Subsidy in Econland
Equilibrium when subsidy = $4
[image: ]
Subsidy = $4.  Pick up and put on graph so top hits Supply (at point pS) and bottom hits Demand (at point pD)

Great question:  In Econland, after the $4 tax,
ΔPD = +$2, ΔPS =–$2.  Do buyers and sellers always split the tax 50/50?








Burden of the tax depends on the elasticity of supply and demand.  


Suppose supply is perfectly elastic:

[image: ]
Suppose supply is perfectly inelastic
[image: ]

The less elastic the side of the market you are on, the more you pay of the tax!



Let’s look at retail gas prices and gas taxes across countries from homework 3.

Key point: the world oil market is global.  Since any one country tends to be small, its own demand has a small impact on world market.  If Spain doubles its demand, it won’t impact the global market

This means the market for oil in Spain looks like
[image: ]
Theory implies a gas tax in Spain gets passed on to consumers, Euro for Euro.  
	

Tax
	PS
	PD


	0
	
	

	2
	
	

	4
	
	


Plot Tax and PD


How does the theory do? 


Let’s get back to Econland and the $4 tax.  

Let’s do a welfare analysis of the effects of the tax


Effect of $4 Tax in Econland
Surplus Calculations


	


	No
Tax
	$4 Tax
	Change

	Q
	5
	3
	-2

	PS
	5
	3
	-2

	PD

	5
	7
	2

	CS
	
	
	

	PS
	
	
	

	Gov’t
Surplus
	
	
	

	TS
	
	
	





Consumer Surplus at PD = 5


[image: ]

$4 tax in Econland.
PD increases from $5 to $7
[image: ]


Consumer Surplus at PD = 7

[image: ]

Change in Consumer Surplus
ΔCS 
(PD from 5 to 7)

[image: ]

Effect of $4 Tax in Econland
Surplus Calculations

	


	No
Tax
	$4 Tax
	Change

	Q
	5
	3
	-2

	PS
	5
	3
	-2

	PD

	5
	7
	2

	CS
	12.5
	4.5
	

	PS
	12.5
	4.5
	

	Gov’t
Surplus
	0
	
	

	TS
	25
	21
	




ΔCS and ΔPS
 
 (PD from 5 to 7)
(PS from 5 to 3
[image: ]
Effect of $4 Tax in Econland
Surplus Calculations


	


	No
Tax
	$4 Tax
	Change

	Q
	5
	3
	-2

	PS
	5
	3
	-2

	PD

	5
	7
	2

	CS
	12.5
	4.5
	-8

	PS
	12.5
	4.5
	-8

	Gov’t
Surplus
	0
	12
	12

	TS
	25
	21
	-4




Change in Government Surplus
ΔGS = Q × tax
= 3 × 4 = 12
[image: ]
Deadweight loss.
Allocation with tax not Pareto Efficient.

Diagnosis of the Source of Inefficiency.

Problem: Breakdown of General Principle 3, Efficient Quantity where
Marginal Reservation Price (MRP) equal to Marginal Cost (MC). 

Q = 3 is too small (Tax puts wedge between MRP and MC)

(But note General Principle 1 and 2 continue to hold.  Get efficient allocation of consumption and production.)
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Sheet1

		

		Country		Gasoline Tax Dec 2009             (per liter in home currency)		Gasoline Price Dec 2009        (per liter in home currency)		Currency		Exchange Rate Dec 2009 ($US to buy one unit of home currency)						Consumption of Motor Gasoline (1,000s of Barrels per Day in 2008)				Population 2008      (1,000s of people)

		Canada		0.318		0.973		Can $		0.949						720.6				33,095.0

		France		0.812		1.255		Euro		1.458						207.8				61,840.3

		Germany		0.862		1.299		Euro		1.458						474.9				82,772.2

		Italy		0.777		1.278		Euro		1.458						265.6				58,851.3

		Japan		61.840		126.940		Yen		0.011						982.8				127,567.9

		Spain		0.584		1.068		Euro		1.458						148.3				44,310.9

		UK		0.703		1.081		Pound		1.623						380.0				61,411.7

		USA		0.106		0.690		USA $		1.000						8989.2				304,228.3

		Sources

		Data on end use taxes and gas prices per liter is from International Energy Agency, "End-use Peteroleum Product Prices and Average Crude Oil Import Costs,"

		December, 2009, (downloaded from http://www.iea.org/stats/surveys/mps.pdf, January 2010)

		Data on Consumption of Motor Gasoline is from, U.S. Energy Information Administration,

		Independent Statistics and Analysis (downloaded Aug 26, 2010 from http://tonto.eia.doe.gov/cfapps/ipdbproject/iedindex3.cfm?tid=5&pid=62&aid=2&cid=&syid=2004&eyid=2008&unit=TBPD)

		Data on Gross Domestic Product and Population is from OECD.Stat Extracts, "Country Statistical Profiles 2010,"

		(downloaded Aug 26, 2010 from http://stats.oecd.org/Index.aspx)

		Part 1: Gas Taxes and Gas Prices

		Country		Gasoline Tax ($US per gallon)		Gasoline Price ($US per gallon)

		Canada		1.14		3.50

		France		4.48		6.93

		Germany		4.76		7.17

		Italy		4.29		7.05

		Japan		2.60		5.34

		Spain		3.22		5.89

		UK		4.32		6.64

		USA		0.40		2.61

		Part 2: Consumption and Prices

		Country		Gasoline Consumption (gallons per person per day)		Gasoline Price ($US per gallon)

		Canada		0.91		3.50

		France		0.14		6.93

		Germany		0.24		7.17

		Italy		0.19		7.05

		Japan		0.32		5.34

		Spain		0.14		5.89

		UK		0.26		6.64

		USA		1.24		2.61
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Gas Tax ($ per gallon)

Gas Price ($ per gallon)

Gass Taxes and Gas Prices
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Consumption (gallons per person per day)

Price ($ per gallon)

Consumption and Prices
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Gas Tax ($ per gallon)

Gas Price ($ per gallon)

Gass Taxes and Gas Prices
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