
ES211 – Principles of Microeconomics
Dr. Todd R. Yarbrough
Lecture Note # 8

8. Market Failures I: Externalities

"The source of the general divergences between the values of marginal social and marginal private net product
that occur under simple competition is the fact that, in some occupations, a part of the product of a unit of
resources consists of something, which, instead of coming in the first instance to the person who invests the unit,
comes instead, in the first instance (i.e. prior to sale if sale takes place), as a positive or negative item, to other
people. These other people may fall into any one of three principal groups: (1) the owners of durable instruments
of production, of which the investor is a tenant; (2) persons who are not producers of the commodity in which
the investor is investing; (3) persons who are producers of this commodity." – Arthur C. Pigou

1. The Circular Flow Revisited
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In the above framework, let’s notice the three arrows coming out of the system. Waste, Resource Exhaustion,
and Pollution are but three types of Externalities that arise from competitive markets. The key problem here
is that the arrows come out of the circular flow but do not make it back in. This suggests that what is being spit
out of the system is not used to determine the outcomes of markets within the system.

The specific reasons why these signals don’t make it back into the system are numerous. Sometimes consumers
don’t have a full understanding of the production process of a product and may consume more than they’d
voluntary do so if they knew the full extent of the social burden of their consumption. I’m optimistic to believe that
most market failures occur out of a involuntary misunderstanding of the full cost of production and consumption.

Other times private behavior is misaligned with social interest, and society lacks the ability to prevent social cost.
Think about cigarette smokers penchant for tossing butts wherever they so please. This is quite awful when you
think about it (no offense to the responsible smokers out there) and imposes a true Social Cost. This cost is
both explicit, someone will have to clean them up, and implicit, in the mean time we have to look at them.

This brings up a important point when discussing externalities: Social cost is ambiguous, but appeals to common
sense allow us to reasonably agree that sometimes production and consumption creates costs to third parties,
and that these costs are not accounted for when consumers and producers make decisions. As a result, whatever
value the market is creating to society should at the very least subtract the cost it imposes to third parties. If
not, then over time these inefficiencies will pile up and can become quite burdensome or even deadly.

Unfortunately, the nature of self-interest often precludes such honest calculations of burdens on third parties.
Even the most bleeding heartedness among us likely consume at least some good in a hypocritical fashion. I for
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example consume a lot of craft beer, which uses a tremendous amount of clean water. Luckily craft breweries are
attuned to these issues and often market themselves as producing "sustainability made beer". Generally speaking
however, we cannot rely on the good will of consumers and producers to create socially efficient situations, if the
conditions of a market would not naturally produce them.

Human history is replete with countless examples of unsustainable decision making. Even the most ardent free
market believers among us would agree that the BP Oil Spill in the Gulf of Mexico in 2010 imposed a tremendous
social cost that consumers or producers of oil didn’t seem to notice much at all.

2. Negative Externalities

As we have done so for some time now, we will wish to place externalities into our existing supply and demand
framework. This will allow us to see exactly what we expect to occur under a market with an externality.

Before doing so, let’s define some important concepts. First, Social Welfare. We have so far in the course
defined this loosely, and proxied Total Economic Surplus as our imperfect measure of social welfare. This limited
definition led to the First Fundamental Welfare Theorem, which said that competitive markets maximize
economic efficiency. And since economic efficiency is out measure of social welfare, competitive market maximize
social welfare.

However, the first fundamental theorem has some rigid assumptions that we’ve discussed at length. One in
particular is Perfect Information. The implication of the perfect information assumption is that consumption
and production will be efficient because rational actors will behave within the confines of economic self-interest.

But, if such self-interest creates cost to third parties and if self-interest ignores this cost, then we can no longer
conclude that a competitive market maximizes social welfare. Let’s view this graphically:
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The graph on the left above represents a Negative Demand Externality. The implication is that consumption of
this good creates a cost to society. At the Competitive Market Equilibrium, we can see that P ∗ = $5;Q∗ = 500.
We show the externality by shifting the demand curve back and to the left by the amount of Marginal Damage
being created by the good. Here MD = $2, which means that every unit of consumption imposes $2 worth of
social cost on society.

We’ll name Ds, Social Demand, implying that it shows the true social demand for the product assuming it
accounts for MD. In other words, what if consumers factored into their consumption decisions this additional
social cost? Their demand curve would shift in by the amount of MD! From now on let’s refer to D as Private
Demand. Under Private demand, the market producesDead Weight Loss equal to the area of the blue triangle
above, $100.

Under these conditions, Social Efficiency implies that supply should be equal to social demand, otherwise the
market reverts to the Private Equilibrium, ignoring MD. Instead, Social Efficiency in the face of a Negative
Demand Externality will be at the intersection of the supply curve and the social demand curve. Locating
this point on the graph to the left implies a Socially Efficient Quantity of 400 units, versus 500 units under the
Private Market Quantity. Socially efficient implies zero DWL, which is exactly what happens at the socially
efficient equilibrium.
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A nearly identical story unfolds in the graph to the left. Here we have a Negative Supply Externality,
meaning that production of this product imposes the MD. Again, here we assume a MD = $2, and once again
social efficiency implies a socially efficient quantity of 400. In fact, let’s call Qeff our socially efficient quantity,
and in both graphs we can see that Qeff = 400.

So, what have we learned? Well, several things. 1) Regardless of where the MD is coming from, an externality
causes the private market equilibrium to be socially inefficient. 2) The socially efficient quantity will be less
than the private market quantity, implying that a negative externality leads to an over-provision of the good by
the private market. 3) We do not expect a private market to self-correct, because MD does not fall on either
consumers or producers.

3. Positive Externalities

Now let’s tell a less cynical story. Suppose that some products actually produce Positive Externalities, where
instead of MD costing third parities markets produceMarginal Benefit benefiting third parties. A good example
of this is a flu shot. If I get a flu shot, reducing my probability of catching the flu, then I necessarily reduce every
single such a probability of everyone I come in contact with. Therefore, my consumption of a flu shot actually
benefits society by a greater value than what I privately experience. Let’s see this graphically:
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This is a very similar story as a negative externality, just working in the opposite way. Because the externatlity
is positive, the additional MB = $2 in the above graphs will not be seen by the market. Therefore, the private
market outcome is once again socially inefficient. Here, social efficiency is found at a Qeff = 600 when MB = $2,
regardless of which side of the market is producing the positive externality.

The DWL that is produced in the above graphs is again produced when the market operates at the private market
equilibrium. Meaning that under externalities, free markets are socially inefficient. Here again, DWL = $100.
Notice that an equivalent externality whether positive or negative will produce an equivalent DWL under private
market provision.

When we say that Qeff = 400 under the negative externality ofMD = $2, and that Qeff = 600 under the positive
externality of MB = $2, we’re saying that social efficiency would imply that private markets over-provide goods
that have negative externalities and under-provide goods that have positive externalities.

4. Pigovian Taxes and Subsides

So, what would an economist suggest we do about externalities? Clearly society wants to reduce consumption and
production of goods creating negative externalities, and increase consumption and production of goods creating
positive externalities. The question of how society does this is a very good one, and one that society debates
constantly. Take the taxation of fuel emissions for example. Many environmental economists suggest taxing
gasoline and other carbon dioxide emitting goods by the amount of damage they create, essentially an attempt to
get those markets to operate at the aforementioned socially efficient equilibrium. Many other folks argue against
such taxation on the grounds that such taxes will distort markets away from their already socially efficient points.
Despite whatever political reasoning one comes up with to either support or not support carbon taxation, the
fact remains that the debate over government intervention for positive or negative externalities largely wrests
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on one’s opinion of whether private market equilibriums can ever be inefficient. Free market adherents tend to
believe that they cannot, that whatever equilibrium the market would have, sans intervention, that would be
efficient. Mainstream economists believe that markets are often at non socially efficient equilibriums, and support
intervention in that direction.

How exactly government should do this is a whole ’nuther discussion, as they say. Economists very roughly
group externality policies into two groups. 1) Command and Control Regulations or 2) Market-Based
Mechanisms.
Types of Command and Control Regulations:
CAFE standards for automobiles (fuel efficiency)
Smog regulations
Mercury Dumping Ban
Required Vaccinations
Conscriptive Public Education

Types of Market-Based Mechanisms:
Carbon Tax –> See my article: Why Business Should Say Yes to a Carbon Tax
Cap and Trade Permit Markets
Fishery Permitting
Flu shot subsidy programs
401K Matching

Command and control regulations are most suitable for those externalities that are especially troublesome. For
example, a government wouldn’t simply want to reduce the use of leaded gasoline, but instead regulate that
only unleaded gasoline can be commercially sold. Given that lead is a human poison, this policy is probably a
very good idea. However, for other types of externalities, ones that are perhaps less costly, incentives that push
markets toward social efficiency may be more efficient than command and control regulations.

Many economists believe that market based mechanisms are far superior to command and control regulations in
many instances of emissions and pollution. So, how would an economist suggest we push a market towards social
efficiency? Well, if the extent of the externality is known, that is we have a good understanding of what MD
or MB is, then we can use a Pigovian Tax for a negative externality or a Pigovian Subsidy for a positive
externality.

Pigovian Taxes/Subsidies are named after the Economist Arthur Pigou, quoted at the beginning of lecture note.
Pigou himself was a big free market adherent, but was one of the first to really articulate the idea that markets
created private value and social value, mostly these values are equal to each other. But sometimes they are
not. With a negative externality, private value is greater than social value at the private market equilibrium.
With a positive externality, private value is less than social value at the private market equilibrium. Pigovan
Taxes/Subsidies will be used to push these markets towards social efficiency. They are easily seen graphically
below:
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As you can see in both graphs, we’ve simply set a tax = MD for the negative externality on the left, and set
a subsidy = MB for the positive externality on the right. So, the graph on the left can be viewed as if the
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government has imposed a tax = $2, causing consumers to pay $6 and producers to receive $4 for each unit
sold, and causing the after-tax quantity to be Qt = Qeff = 400. The graph on the right can ve viewed as if
the government imposed a subsidy = $2, causing consumers to pay $4 and producers to receive $6 for each unit
sold, causing the after-subsidy quantity to be Qs = Qeff = 600. Further, one should notice that there is no
dead weight loss after the Pigovian Tax on the left and the Pigovian Subsidy on the right are implemented. They
achieve social efficiency. It might be useful to compare these notes to lecture note #7.
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