Lecture 13

Public Goods
Microeconomic Theory II (2008)

By Kornkarun Kungpanidchakul Ph,D.

A public good is a good in which it is both nonexcludable and nonrival. 

- A nonexcludable good means a good that people cannot be excluded from using, e.g. unlocked wireless internet, public restrooms, fish in the ocean, environment.
- Nonrival means a good that unlimited numbers of people can use without interfering with each other’s enjoyment, e.g. fire protection, uncongested toll roads.
Examples of Public goods : street lights, fire service, policemen, highway system, national defense, public parks


The problem from public goods is what we call “free rider” problem. Since we cannot prevent others from using the public goods, people have an incentive to be free riders and wait for others to provide the public goods instead if they are to be provided by the private sector.

Efficient Provision of Public Goods
The Case of Discrete private goods

Suppose that consumer i has the initial wealth of wi, he decides to contribute to a public good equal to gi and consume a private good equal to xi. Then the budget constraint is given by:
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Now consider when a public good is discrete, i.e. the choice is to either have the public good or not. Let G denote the public good, c is the cost of providing public goods and suppose that there are two consumers, then we have


G = 1 if a public good is provided, 
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G = 0 if a public good is not provided, 
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Then  providing a public good is pareto optimal if
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Given ri  is a reservation price for a public good for consumer i, the reservation price is the maximum value of consumer is willing to give up xi  to get a public good, then ri is such that:
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Therefore, the public good is pareto optimal if 
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Then a public good should be provided if 
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, i.e. the willingness to pay for public good exceeds the cost of providing it.

The case of continuous public goods


The above case is when we have an either/or decision: either provide the public good or not. But the same kind of phenomena occurs when there is a choice of how much of the public good to provide with the quality or amount of public goods that are provided depends on the contributions. 

Given 

[image: image14.wmf]2

1

g

g

G

+

=





[image: image15.wmf])

,

(

2

1

i

i

i

i

g

w

g

g

u

u

-

+

=



The maximization problem to find the pareto optimal allocation is
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s.t. 
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The first order condition brings about:
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If we have quasi-linear utility function, then the first order condition becomes:
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Therefore, when utility is quasi-linear, the pareto optimal allocation for public goods is independent of consumption goods.

Private Provision of Public goods

The case of discrete public goods


When public goods are provided by private sector, each person has an incentive to free rider on the others, i.e. each person tries to make as fewer contributions as possible so that they can enjoy the public goods provided by the others without the cost or with the lowest cost. We can think of the private provision of discrete public goods ass a prisoner-dilemma game.  Suppose that two roommates make a decision whether to have TV in the living room or not. Each person as a wealth of $50; each person values the TV at $100, and the cost of TV is $150.
	
	Player 2

	Player 1
	
	buy
	Don’t buy

	
	buy


	-50,-50
	-50,100

	
	Don’t buy
	100,-50
	0,0



The dominant strategy equilibrium for this game is that neither player buy the TV. However, the social optimal occurs when one player provides the TV.

The case of continuous public goods


The simplest way to find the equilibrium is to adopt the Nash equilibrium. To find the Nash equilibrium, we will fix the amount of the provision of public goods for the other and find the amount of contribution that maximizes his utility. Suppose that the price of public goods and consumption goods are equal to one.
The problem for consumer 1 is:
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s.t. 
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Then the first order condition is 
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It might be easier to write down the problem as follows instead:
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Then the nash equilibrium is:
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Revelation Mechanism
Groves Mechanism

1) Each agent reports bid bi
2) Provide public goods if 
[image: image33.wmf]å

=

³

N

i

i

c

b

1


3) Agent i receive a side payment 
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if public good is provided.
Then given that the value of public goods to consumer i is vi , the payoff of  consumer i can be given by:


Payoff
 = 
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= 0 if 
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The solution of bid bi that maximize consumer i’s is to report 
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Example 1 : Suppose that A and B have preferences over private good x and public goods G  with 
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The endowment of A and B are 
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a) Show that the pareto efficient level of G is unique and does not depend on the distribution of the private consumption x. Find the efficient level of G

b) If A and B provide the public good with contribution of 
[image: image44.wmf]1

g

 and 
[image: image45.wmf]2

g

accordingly, find the Nash equilibrium when 
[image: image46.wmf]b

a

>

.

c) If government uses the Glove mechanism, how much each will announce for the bid, will the public good be provided?
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