LECTURE #22

 

Review and outline for the following lectures
 

As soon as we get departures from perfect competition and from Pareto optimality we have problems with cost benefit analysis.  

 


Market failures:  Market failures are problems that arise when differences in relative values exist between different agents.  We already talked about two of them:  monopolies and taxes.

(1) Monopoly (one seller) and monopsony (one buyer).   An upward sloping supply curve for a buyer (monopsony) has the same properties as a downward sloping demand curve for a seller (monopoly).

(2) Taxes. Taxes also introduce a difference of valuations of one thing relative to another. (e.g. In the case of an income tax the worker and the firm see different wages).

(3) Externalities. The actions of one agent influence the production opportunities of a firm or the utility of a consumer without going through a market. They can be negative (e.g. pollution) or positive (e.g. R&D).

(4) Public goods.

(5) Theory of the second best.

 

Externalities and production

The scenario. Suppose there is a factory located up the river from a laundry. The factory produces certain product and dumps the garbage into the river where it gets carried down the stream past the laundry.

 

The factory does not have to dump the garbage into the river. It could treat the garbage first and then dump it as clean water into the river. However, this has a cost, and the factory has no incentive to pay to treat the garbage. Dumping into the river is free. 

 

The laundry would like to use clean water because if it has to use dirty water, then it also has to use more soap.  

 


The problem. The problem is that if this is left alone to its own devices, the factory dumps the garbage into the river and the laundry has to use more soap.  This could be inefficient if the cost of the additional soap needed is higher than the cost of treating the garbage.  In this case, the laundry may prefer to pay the factory to treat its garbage instead of spending more on additional soap.  This presumes that there is a property right to use the water and that the property right belongs to the factory.  However, the property right may belong to the laundry. In this case, if the factory wants to dump the garbage into the river, it has to buy the right from laundry.  So the factory can now either pay to dump the garbage into the river or treat it first and dump it as clean water. 

 

The reason we get a market failure is because something valuable and scarce is getting used up but the person who is using it is not being discouraged from using it.  This is what price does in a market system: it encourages you to provide things that are scarce (because you get paid for it), and it discourages you from using things that are scarce because you have to give something up to use it.  Prices are going to fail to allocate resources efficiently in a market system if I can use up things that are scarce without being discouraged from doing so. 

 


Property rights. One way this gets resolved in a market system is if everything has clearly defined and enforceable property rights.  If I own the clean water, then I will not let you dump your garbage into it unless you compensate me for it.

 

A problem arises when:  1) the property right is not defined; 2) I cannot monitor the use of it (e.g. I cannot identify the factory that is polluting or I cannot measure the damage); or 3) it is very expensive to enforce.

 

The recipes (i.e. feasible things in the production set) that work for the laundry depend on what the factory is doing. The more garbage the factory dumps, the more soap the laundry needs. The recipe could change from:

 

1 gallon

clean

   1 cup

    1 dirty

1 clean

water
   +
   soap
   + 
  shirt
       =         shirt
 

to:

 

1 gallon

dirty

     2 cups

       1 dirty
           1 clean

water
     +      soap
     + 
     shirt
   =
shirt
 

In other words, my production function has changed as a result of the pollution. Things that were in the feasible production set before are no longer in the feasible production set.  Up to now, I had a production set independent of what others were doing.  All I needed was a price vector to figure out the most profitable thing to do.  Now the most profitable thing for me to do depends upon what you are doing. Your actions are affecting my profitability.  The only things that you are discouraged from doing are things that affect your cost, not mine. 

 

Externalities and consumption
There are similar problems that can arise in pure consumption problems.

 


Littering at Yosemite. My enjoyment at Yosemite is affected by the garbage I have to trip over as I walk along a trail. On the other hand, I do not want to carry my own garbage (it ruins by backpack, and it is heavy), so I just throw the garbage over my shoulder and onto the path behind me as I walk. However, the next person that comes along is affected by my garbage.  So, I am doing damage; I am using something that is scarce (trails with no litter), but I am not bearing the consequences of throwing garbage (I will not walk along the same trail for a long time). Even if I did, I would not bear ALL of the costs because I would not be paying for the fact that I am ruining your view of a nice clean trail. 

 


Air pollution from driving to buy a Twinkie. Although I do not like air pollution, the air pollution from driving to buy a Twinkie, when added to the already existing air pollution in the Bay Area, is very small (say 0.00001). So when faced with the choice of walking for 1/2 hr. or driving to buy the Twinkie, I will probably drive.  Say there are 6x106 people in the Bay Area, and the value of the added pollution to each person is $10-5. The damage I am doing in total is about $60 (a little bit to a lot of people). If I had to pay for that damage, $60, in addition to the price of my Twinkie, $3.75, I would probably stay home and make popcorn instead.  If I were willing to pay $63.73, then in principle I would be compensating everybody for the damage.

 


The ideal is not zero pollution. Anytime I get to use something that is scarce without having to pay the full amount that the scarce input is worth to society, then I am going to use too much of it. When we think about efficiency, the objective is not to eliminate the use of scarce resources but rather to use the amount which equates the marginal social cost to the marginal social benefit.  We can think of several examples when we do want someone driving.  For example, in an emergency situation we would want firemen and paramedics to be driving a fire truck or an ambulance, respectively.  What we are trying to do is to make sure that resources get used only when is worth it or when the person who is using them is compensating everyone else for the damage that he is doing

Zero pollution would mean a completely non-industrialized existence. Once you drop the idea that what you want is zero pollution, then the discussion shifts to what the right amount of pollution is. We would be looking for some amount of pollution where the benefits from the process that causes the pollution are offset by the cost of pollution. What you want to make sure is that the cost of the pollution is fully accounted for. 

 

Student: Aren't we already discouraged from using gas because we have to pay for it?

Professor Goldman: When I pay for gas I pay for the cost of producing the gasoline (labor to get it out of the ground, resources to ship it, etc.)  That cost does include the pollution damage that I do when I burn the gasoline.  So the fact that I am discouraged to some degree does not mean that I am discouraged to the right degree. To be discouraged to the right degree, I have to be paying for all of the things that are scarce and I am using up.  
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  Figure 1
 

I will keep on consuming the resource until the marginal value I get by using it is equal to the marginal cost to me. I am going to demand the resource up to point A because I only have to pay the marginal private cost (see figure 1). However, those resources cost more to provide, so there will be a dead weight loss (the shaded triangle.)  Note that the marginal social cost (MSC) will be equal to the marginal private cost plus the marginal damage cost.  The MSC is the additional cost to society of producing one more unit of output.

 


R&D. There are also examples of positive externalities. If  technological discoveries that a firm makes become generally available and provide benefits to others that they don’t have to pay for, then the firm's incentives to undertake R&D will be insufficient.  
 


My son's MRS between milk and chocolate.  This is a case when someone else's consumption affects my utility.  Up to now we have assumed that the things that I have preferences over are things that I directly consume. However, this is not always true. I care about other people's consumption in one of two ways.

 

(1) What ever makes my kid happy makes me happy.  So if my kid is made happy by eating 20 pounds of chocolate and very little milk, I am also happy. 

 

(2) Instead I may be happy when he drinks lots of milk and almost no chocolate since milk has many health benefits while chocolate does not. So my MRS between my kid's consumption of milk and chocolate is different from my kid's MRS between his consumption of milk and chocolate.  This means that left to its own devices, he will equate his MRS to whatever prices he faces.  There is some incentive for me to interfere and bribe him to consume more milk than chocolate in a way that would make both of us better off.  Then we have to worry about property rights and who bribes whom.

 


My neighbor the trombonist. There is some external effect to my utility because of my neighbor's trombone playing.  Something is being produced (if I consider it entertainment) or used up (if it is taking away my peace) without any price being attached to it.  If there are clearly defined property rights, there would be no problem: either I buy from him the right to have peace and quiet or he buys from me the right to play his trombone.  In that case the incentive would be in place to equate the marginal cost with the price. 

 


Efficiency and property rights.  Property rights may be difficult to enforce.  From a legal point of view it may be difficult to determine who owns the right. One of the functions of society (with a market system) is to define who owns the property rights. One of the ways in which a lot of these problems get solved is by straight out prohibition.  In general, economists like solutions that say that you may pollute, but you must fully compensate for the damage that you cause.  Or you should receive some incentive not to pollute. From an efficiency point of view it does not matter who owns the property right. What matters is that the marginal social costs and the marginal social benefits are equated. 

 


Efficiency and income distribution. Whether you are taxed or subsidized is a question of what the goal of the final distribution of income is.  In thinking about what happens to the distribution of income you have to think about a corporation not as an entity in of itself, but as an asset owned by certain individuals.  From an economist's point of view, the focus is on efficiency.  But we also ought to care about the way we use tools to bring about efficiency and the ultimate effect on the income distribution.  For that, we need more information. It would be useful to have a way of deciding when one income distribution is better than another.  Unfortunately, I do not know how to compare two different income distributions. I probably have opinions on it.  However, the government will need to figure out how to choose between alternate income distributions.

Student: How do we determine compensation?

Professor Goldman: Ideally we would like to sit down with every person in the Bay Area and ask them how much it would take to compensate them for different levels of pollution.  Then we assign to each person what that person's marginal cost is for that additional amount of pollution, and then I sum it up over all 6 million people.

 

More realistically, we can think about sampling the population. We select a random sample and ask them about their preferences. However, asking people what their preferences are does not get you consistent and meaningful answers, especially when you are dealing with choices that people are not used to making.

 

Another method is to observe choices that people make and infer something about market prices.  For example, I can look at house prices in places where there is a view and in places where there is not a view and infer how much a view is worth. 

 

 

Internalizing the externality
Suppose that it is difficult to assign property rights and one firm cannot charge the other. One way to solve this problem is to correct the prices with taxes.  However, there is a non-government solution. The factory and the laundry may run more efficiently when run together.  

 

Previously the factory is imposing a cost to the laundry. However, since it does not take account of the cost imposed to the laundry, it is causing too much damage.  If the factory had to take this additional cost into account, it would have an incentive to treat the garbage, and the cost of the output of the two firms would be reduced.  The two enterprises together can make more profit if I run them as a single entity than if I run them separately without the possibility of making side payments from one to the other.  This is referred to as internalizing the externality.

 

The kinds of externalities that are left at this point are the ones where the benefits and costs are diffused over a large number of entities so it does not become practical to combine them all.

 


The orchard and the apiary. There is an orchard that produces apples and next door, separated by a fence, there is an apiary where bees produce honey. In the process, if the bees happen to go next door and fertilize the apple blossoms then the apples are going to be bigger and bees will produce more honey. So the orchard benefits from trips from bees and the apiary benefits from the orchard planting more trees.

 

The profits of each enterprise depend on the amount of production going on in the other enterprise. The more bees that are employed in the apiary, the greater the apple production. The more trees that are planted in the orchard, the greater the honey production.  

 

However, if I am the apiary, I only look at the production of honey because that is where I get my profits from.  The fact that my production of honey affects apple production is interesting but does not affect me.  In this example, there is a positive externality in both directions.  Neither one has an incentive to do enough. At the margin, I put a hive until the marginal cost of a hive equals the marginal benefit from the honey I produce. What I ought to be doing if putting a hive until the marginal cost of a hive is equal to the marginal benefit of the honey I produce plus the marginal benefit of the additional apple production as a result of that hive.  The story is similar for the orchard choosing the amount of trees to plant.

 

We could internalize the externalities by combining the two into a single enterprise and run it more profitably.

 

 

Weekend assignment
Write the orchard/apiary story as a model. Try to write down a set of equations to describe what happens to private ownership and then write down what happens when you combine these into a single enterprise.  Look at the difference in the marginal conditions. You will have:

 

price of apples

Pa
price of honey

Ph
 

price for bees

Pb
price for trees

Pt
price for labor

W

 

A production function for apples:  Fa (Ta, La, Bh),

where Ta are the trees used in apple production, La is the labor employed in apple production, and Bh are the bees used in honey production. Note that the orchard cannot control the hiring of bees.

 

A production function for honey:  Fh (Bh, Lh, Ta),

where Bh are again the bees used in honey production, Lh is the labor employed in honey production, and Ta are again the trees used in apple production. Note that the apiary cannot control the hiring of trees.
