Lecture 12
Externalities
By Kornkarun Kungpanidchakul, Ph.D.

Externalities in Production

Negative Extalities


Suppose that the production process emits pollution to the environment. In this case, we say that there are negative externalities in production. Since producers do not take this cost in to account when making the production decision, the social cost curve is different from the supply curve (the private cost). Precisely, the social-cost curve is above the supply curve because it takes into account the external costs imposed on society by producers. The difference between these two curves reflects the cost of the pollution emitted.


The government would choose the level of quantity at which the demand curve intersects the social-cost curve, which is the optimal level of quantity. However, the market equilibrium quantity is the point that the demand curve crosses the private-cost (supply) curve. Therefore, the equilibrium quantity is greater than the optimal quantity.


To fix this problem the government can impose tax on this market to shift the supply curve equal to the social-cost curve. The use of this tax is called internalizing the externality since the tax reflects the cost of pollution.


[image: image1]
Example 1: Firm 1 produces an output x which will be sold in a competitive market. However, production of x imposes an externality cost denoted by e(x) to firm 2, with e(.) is convex and strictly increasing. Let y be the output produced by firm 2 which is sold in competitive market, cx(x) and cy(y) be the cost function of firm 1 and firm 2 respectively. Then the competitive equilibrium comes from the profit maximization problem of each firm.
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(1) and (2) constitutes competitive equilibrium. However, the profit maximizing output of firm 1 from the FOC is too large from a social point of view. The first firm takes account of the private cost only but it totally ignores the social cost.


The social efficient output should be the level of x and y that maximize the summation of the profit of both firms:


[image: image6.wmf])

(

)

(

)

(

,

x

e

y

c

y

p

x

c

x

p

Max

y

y

x

x

y

x

-

-

+

-
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(3) and (4) characterizes the efficient output by setting price equal to the social cost. The production of x in (3) is less than (1) by the convexity of e(x).

Positive Externalities

Suppose that the production process brings about the advance in technology or a technology spillover. In this case, there are positive externalities in production which make the social cost of production less than the private cost.


The effect of positive externalities is just opposite to negative ones. In this case, the social-cost curve is below the private-cost (supply) curve. Therefore, the optimal quantity is more than the market quantity. The government can internalize the externality by subsidizing the production, which would shift the supply down.
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Externalities in Consumption


The analysis of consumption externalities is similar to that of production externalities except that the cost (benefit) of externalities will affect the demand curve instead. In this case, we have the social value for goods different from the demand curve. If there are negative consumption externalities, the market equilibrium quantity is more than the optimal level. However, if there are positive consumption externalities, the equilibrium quantity is less than the optimal point. 

Example 2: Consider the following two person, A and B, and two goods, x and y, pure exchange economy:
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 Here, the consumption of good x creates consumption externalities. For the competitive equilibrium, the problem of each person is to maximize his own utility, therefore the FOC becomes:

FOC : 
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For the social efficient, given that both A and B have equal social weight, the problem becomes:
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FOC: 
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(6) is different from (5) so the competitive equilibrium allocation is not pareto optimal when there are externalities.

Solutions to Externalities

1. Pigovian taxes

2. Coase approach (Voluntary negotiation)

3. Compensatory tax/subsidy

4. missing market

5. Direct intervention

6. Merges

7. Incentives mechanism design

All of these methods bring about pareto efficient allocations but have different income distributions.

Assumptions:

1. The source and degree of the externality are identifiable

2. The recipients of the externality are identifiable.

3. The cost of preventing externalities are negligible.

1. Pigovian Tax

Set the tax rate equal to the cost of externality. For example, in example 1, set 
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which is the same as the social optimal level. The problem with pigovian tax is that it requires the taxing authority to know the externality cost.

2. Coase Approach

Coase theorem: If trade of externality can occur, bargaining will lead to efficient outcome no matter how property rights are allocated.


If the property rights are designed appropriately, the market can take care of externalities without direct intervention.

Example 3: The consumption of consumer 1 causes a negative externality to consumer 2.

Case 1: Assign the right to “externality-free” for consumer 2. Then consumer 1 has to ask permission from consumer 2 to make externality. Consumer 2 make a “take-it-or-leave-it” offer requiring transfer of T. Given x is the level of consumer 1’s consumption. Consumer 2’s problem becomes:
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The solution is : 
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. Then consumer 2’s problem is:
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FOC: 
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 which is social optimal.

Case 2: Assign the right to “make externality” for consumer 1. Then consumer 2 has incentive to pay consumer 1 to reduce the consumption of x.  Consumer 1’s problem becomes:
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The solution is : 
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. Then consumer 1’s problem is:
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FOC: 
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 which is social optimal as well.

3. Missing Market


We can regard externality problem as a lack of a market for an externality. From example 1, a missing market is a market for externality from x, let’s say pollution caused by firm 1. Adding a market for firm 2 to express its demand for a reduction of pollution will bring about efficient allocations. Firm 1 can decide how much pollution reduction it wants to sell to firm 2. Let r be the price of pollution, then the profit maximization becomes:
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Firm 2: 
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In the equilibrium, 
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 which is social efficient.

Exercise 1: Suppose that in the market for paper, demand is P=100-Q. The private cost of producing paper is 10+Q. However, pollution generated by the production process creates a per unit external harm (i.e., negative externality) equal to 0.5Q (i.e., the level of the externality increases with the quantity produced).

(a) What is the (unregulated) market equilibrium and quantity if the externality is not corrected for in this market?

(b) What is the socially optimal quantity of paper that should be produced? Draw a picture to show both the unregulated market equilibrium and the socially optimal equilibrium. Find the deadweight loss.

(c) Suppose that the government wants to achieve the socially optimal quantity by imposing a tax on producers. What would be the size of the tax per unit of paper?

(d) Suppose that the government gives the right for pollution free for consumers, what would be the transfer level, what would be the quantities of paper produced?
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