
  The Problem: External Costs


  When approaching the problem of pollution from an economist's standpoint, we have to answer a remarkably simple question: why is pollution considered to be a "problem" at all? For the ecologist, a decrease in biodiversity that arises from climate change might be considered to be inherently "bad". But, this certainly isn't true for the economist. When economists look at changes, we always ask the same question: how does this change affect our ability to use the available resources to meet our preferences?


  So, economists would only identify pollution as a "problem", if pollution is a sign that resources are being used poorly. Though it seems silly (at least at first!) to suggest that "maybe people just like pollution", it raises an important point. Economists can only condemn pollution as "bad" if they can argue that pollution is a poor use of resources - as measured by the preferences of the people composing society.


  Economists do have a concept that suggests that pollution is a problem - even in terms of resource use. This concept is "external cost". An external cost is a cost involved with a transaction that gets imposed on someone outside the transaction (there is a similar idea called an "external benefit"). For example, people who live near coal mines may not buy or sell the coal (or even work in the mines), but they still get coal dust in their homes. The costs associated with this coal dust (having to clean it up, say) is an "external cost" for coal mining.


  How do external costs create a problem? If firms are profit maximizing, they will produce at the quantity where marginal revenue is equal to marginal cost. In a competitive market, we can say that this is a "good use" of resources - because we produce every unit for which the value to the consumer (as approximated by the price) is greater than the value of those resources in an alternative use (as summed up in the marginal cost). We also produce no unit for which the value to the consumer is less than the value of the resources in an alternative use. So, in this industry, we use exactly those resources that we "should" - that is, that have no higher value elsewhere, and none of those that we should not - those that have higher value elsewhere.


  External costs interfere with this process, because neither the price paid by consumers nor the costs borne by producers reflect these external costs. Put differently: when we produce tires, the cost isn't just the cost of the rubber, labor, and machinery used to make the tires. The total cost from society's standpoint also includes the damage caused by pollutants in the air, water, and land. So, it's very possible for the firm to produce the quantity where marginal revenue is equal to the producer's marginal cost - but the producer's marginal cost doesn't reflect all the resources being used. Once we account for those marginal costs, we discover that that "last unit" produced was actually not a good use of resources. The value to the customer was enough to cover the producer's marginal cost - but society's marginal cost is somewhat higher.


  [image: ]The graph shows this problem. Because they respond only to their own marginal costs, the producers end up producing at the point where marginal private costs and marginal value intersect. However, once we account for both the cost to the producer (the private cost) and the external costs borne by other members of society, we end up with a marginal social cost that is significantly higher. So, the point where resource use is "optimal" occurs at a lower quantity - where the marginal social cost and marginal value are equal.



  Fundamentally, this is why economists might call for government interventions to deal with pollution. However, not every economist is convinced that government intervention is the best method for dealing with pollution.



  Private Solutions for External Costs


  


  
    There are two primary ways in which markets can deal with external costs without any resort to government intervention. Both of these ways is a form of "internalizing the externality". That is, the problem was that people outside a transaction were being affected by the transaction. When we "internalize" the externality, we allow market participants to account for people that are being affected outside the market.
  


  
    

  


  Private Solution #1: Social Action


  
    

  


  
    One method for limiting pollution is to convince people purchasing the good to become more "green". That is, we want those on the demand side to start caring about the fact that the good they are consuming creates pollution - and that this pollution does harm to others (in economists' terminology, it "imposes costs" on others). Once they are convinced, the empathy of the purchasers reflect the external costs - so that these costs are no longer really "external" - rather they are experienced (at least in part) by some of the market participants.
  


  
    

  


  
    In terms of market impacts, we can think of this process as being very similar to an increase in demand for "green" goods and a decrease in demand for "polluting" goods. This increases the price of green goods and decreases the price of polluting goods - which changes businesses' incentives so that they want to produce more green goods and fewer polluting goods. End result: less pollution, and a better use of resources as there are fewer external costs imposed.
  


  
    

  


  Private Solution #2: Coasean Bargaining


  
    Ronald Coase suggested another method of internalizing the externality that requires no unusual government intervention, apart from establishing clear property rights. An interesting fact: it doesn't matter who is given the property right, the end result for resource use will be efficient (as long as it's easy for negotiation to occur). The idea of Coasean bargaining is simple. If the polluter has the property right (that is the "right to pollute"), then the victims of pollution can offer to "buy" that right by paying the polluter to stop polluting. Alternatively, if the potential victims of pollution have the "right to prevent pollution", then the polluter can "buy" that right from them by paying the victims for allowing the pollution to occur.
  


  
    

  


  
    Let's examine the idea through an example. Suppose that there are two people involved: a manufacturer and a farmer. The manufacturer would like to pump toxins into a river, but doing so imposes a cost on the farmer. To keep his crops safe from the pollution, he would have to install treatment facilities that cost $10,000 to treat any water that he uses for treating the crops. The manufacturer, however, could install a filter that would prevent any pollution from entering the river. The filter costs $5,000.
  


  
    

  


  
    It should be immediately obvious that the efficient use of resources is for the manufacturer to install the filter. It's the cheapest method of dealing with the problem. So, the question is: will this actually happen in a market without government invervention (at least beyond establishing who has the property right).
  


  
    

  


  
    So, suppose that it is decided that the farmer has the "right" to the cleanliness of the river water. In this case, the farmer is allowed to sue the manufacturer if they create any pollution, and the result will be that the manufacturer is ordered to "cease and desist". So, what happens in this world? The farmer does order a cease-and-desist letter, and the manufacturer has to install the $5,000 filter. This is exactly what we decided is the optimal solution. This answer tends not to surprise people nowadays. Preventing pollution is generally agreed to be a "good thing", so giving the power to the victim of pollution also seems like it would intuitively be "good".
  


  
    

  


  
    The surprising thing is that we end up with the same result from the other direction. If the manufacturer has the right to pollute, then they can pump toxins into the river - forcing the farmer to install the treatment system for $10,000, right? Actually, no. There's another possibility. The farmer can install the treatment system for $10,000 - or can offer to pay for the manufacturer's filter. As long as they offer the manufacturer at least $5,000, the manufacturer should go along with the deal. Despite what Captain Planet villains seem to suggest, polluters don't pollute for its own sake - they pollute because it is the least expensive option. If they are presented with a free (or profitable) way to eliminate pollution, they will take it. Coasean bargaining between the farmer and the manufacturer opens up such a possibility. The farmer offers a certain sum (between $5,000 and $10,000) to the manufacturer for them to stop polluting (in this case, by installing a filter). End result: the filter is installed, which is exactly what we said is the best use of our resources.
  


  
    

  


  
    Now, there is a key point here: some pollution is "worth it", while some is not, even from the economists' perspective. The question is really what imposes the greater cost: is it more costly to prevent the pollution or to allow it to occur? Coasean bargaining has the benefit of preventing pollution precisely when we want to. Victims of pollution will only be willing to offer as much as the damage that is done to them. Producers of pollution will only accept an offer if it's enough to cover the cost of preventing the pollution. So, Coasean bargaining will prevent pollution whenever the damage the pollution causes is greater than the cost of prevention. Which is precisely the pollution we don't want to allow. On the other hand, if the pollution costs more to prevent than the damage it causes, then we want to allow it - and the Coasean bargainers can't find a "no pollution" deal that is mutually agreeable.
  


  
    

  


  
    Graphically, we can think of pollution as being its own "market".
  


  
    

  


  
    [image: ]In this diagram, we consider the two costs of pollution. One - the marginal external cost - is the cost imposed by allowing pollution to take place. This level increases with the level of pollution. Put simply: a small level of pollution creates very few external costs. However, as the emissions grow, each unit of pollution imposes greater costs on society. The other - the marginal cost of abatement - is the cost of preventing pollution from occuring. This cost can come in several forms. It might be the additional cost of using a "green" technology as opposed to a cheaper "dirtier" technology. It might be lost profits from having to shut down certain dirty lines of production. Typically, we think that this cost will be greater on the margin for the smaller level of emissions. Put simply: decreasing emissions a little bit doesn't cost much. Decreasing them a lot is probably going to be earth-changing - and have a cost in proportion to that!

  


  
    

  


  
    With this information in hand, we can make two statements: First, if there is no "internalizing" of the externality, then businesses are going to pollute at a level of emissions where the marginal cost of abatement is right around zero. However, at this point, the marginal external cost (that is, the damage done by the pollution) is greater than the marginal cost of abatement. So, there is room for Coasean bargaining to decrease the level of pollution. The victims of pollution can pay the producers of pollution for them to decrease pollution - and it is profitable for the polluters to accept.
  


  
    

  


  
    How far should pollution be brought down? Should it - as Captain Planet would suggest - be brought down to zero? The answer here is actually "no". As the graph makes clear, at "zero" emissions, the marginal external cost is quite low, while the marginal cost of abatement is enormous. We should allow for a little bit more pollution. Put differently: in this world, the polluter would be willing to pay the victims of pollution for the right to pollute, as it would be cheaper to compensate the victims than to stop polluting.
  


  
    

  


  
    The "right" level of pollution is the point where marginal external costs and marginal costs of abatement are equal. To the left of this point, the marginal external cost is lower than the marginal cost of abatement - so we should allow more pollution as the cost-savings are enough to compensate the victims. To the right of this point, the marginal external cost is higher than the marginal cost of abatement - so we should restrict pollution as the cost-savings for the victims is enough to compensate the polluter for their pollution reduction expenses.
  


  
    

  


  
    Coasean bargaining drives us to exactly this point - and so is considered to be the best solution to this problem... when it works. Unfortunately, there are two rather strict requirements for this to work. First, property rights have to be well-defined. It must be clear to both the victim and the polluter who has the "right". Is the right a right to pollute or a right to stop pollution? If this is not clear, then Coasean bargaining is unlikely to take place. Second, it has to be relatively easy for the victims and the polluters to get together to negotiate. Sometimes this works - if the primary polluter is a single major factory and the victims are primarily located in a single area, there's significant room for the victims to organize and negotiate with the factory. However, much of the time, this assumption simply isn't true.
  


  
    

  


  
    Now, there is a way around this. If victims of pollution have the right to sue polluters for damages, then that can get around these two requirements. This solution isn't perfect (since the monetary awards can end up too large or too small), but it does move us in the right direction, and is similar in effect to giving the victims the right to stop pollution (in that the polluter ends up compensating the victim for any damage done). However, this solution doesn't always work, as sometimes the damage to any one party is relatively small - so small that it's not worth going to court. This can happen even if the overall level of damage is somewhat large. As long as no individual finds it worthwhile to organize a class-action lawsuit, the lawsuit doesn't happen - and pollution levels are greater than they should be.
  


  
    

  


  
    The key point: we don't necessarily need government intervention to prevent pollution - as long as property rights are well-defined and it's relatively easy for victims of pollution to either negotiate with or sue polluters.
  


  Government Solutions to External Costs


  
    Despite the possibility that the private market can attain an optimal level of pollution, there is often a call for government intervention in this area. Why is this so? Part of it may be that there are failures in certain parts of our justice system. That is: the courts don't allow for reasonable negotiation between polluters and their victims, and they don't give reasonable results in litigation. Part of it may simply be that the victims of pollution tend to outnumber the creators of pollution, and as such want to tilt the outcome in their favor. Either way, the economist's job is to analyze the potential solutions to external costs (like polution) and to evaluate their likelihood of success or failure.
  


  
    

  


  Command-and-Control


  
    

  


  
    The most direct option for dealing with pollution is simply to declare how pollution each polluter is allowed to create. As is occasionally the case with economic policy, the policy that is most direct is often the worst possible choice. In this case, the reason is simple: a command-and-control system tends to be unnecessarily expensive. That is, it is possible to have the same benefits, but at a lesser cost.
  


  
    

  


  
    To illustrate this point, consider a very simple example. Suppose that there are just two businesses in the world that are creating a particular type of pollution. Right now, each of these businesses is emitting 4 units of pollution (for a total of 8 units of pollution). Suppose that the government wants to decrease pollution emissions by 50%. A seemingly fair way to do that would be to decrease each business's emissions by 50%. So, each cuts 2 units of emissions and continues producing 2.
  


  
    

  


  
    What's the problem? Well, businesses are not all equal when it comes to cutting emissions. In this case, Business A can cut emissions at a cost of $1 million per unit. Business B can cut emissions at a cost of $4 million per unit. Since each business cut 2 units of emissions, that's a total cost of $10 million. However, we could ahve gotten exactly the same cut in emissions by having Business A cut emissions entirely - for a total cost of $4 million. This policy "wasted" $6 million. (We spent $10 million to get a benefit we could have gotten for $4 million - thus $6 million was a cost with no real benefit attached.)
  


  
    

  


  
    Now, in a world where regulators are gods, this would not be a problem. The regulator would know exactly who should cut emissions and by how much, so we wouldn't end up with so much unnecessary expense. But, the real world is much closer to the example here. The regulator gods would have to know the cost structure of every firm that they regulate. Yet, it's not at all obvious that they are the ones with this information. If anyone has it, the businesses themselves do - and it's not clear why they should hand it over at all. Even if they can be convinced to give estimates, it's not clear why they should do so honestly. After all, if it is known that the regulators are most likely to give the hardest cuts to those who report low costs of abatement, then every business has a reason to exaggerrate their costs. Because these costs are so difficult to observe, it would be difficult to punish anyone who lied about them. In fact, these costs might not even be available to the businesses themselves until they are forced to make a choice involving them. The information problem here is rather severe.
  


  
    

  


  
    So, command-and-control has a significant problem: it tends to be quite expensive. This problem arises from a limitation of information at the regulators hands, and that information problem is difficult to get rid of.
  


  
    

  


  Pollution or "Pigovian" Tax


  
    

  


  
    A second solution which was popular among economists until Coase made his case for Coasean bargaining is a "pollution tax". The idea of the tax is simple enough. Polluters can pollute as much as they want - but they have to pay a tax for each unit of emissions.
  


  
    

  


  
    This is a nice solution as it avoids the problem of "command-and-control". Suppose that we have the same two businesses as in our previous example, and that a pollution tax of $2 million per unit of emissions is imposed. In this world Business A would decide to abate 4 units of pollution. It is, after all, cheaper to pay $4 million to stop pollution than $8 million in taxes. On the other hand, Business B would not abate pollution at all. It is cheaper to pay $8 million in taxes than $16 million in abatement cost. So, we end up wtih 4 units of abated pollution (all by Business A), and a total cost of $4 million - which is as low as possible, so no money is wasted.
  


  
    

  


  
    However, this story is a bit too rosy. Now, it is true that pollution taxes decrease pollution at the lowest possible cost. However, there's another problem: the resulting level of pollution is unpredictable. This means that we can't guarantee that a "carbon tax" will allow us to hit carbon dioxide targets. For example, if the pollution tax in the example above was just $500 thousand per unit of pollution, then no one would abate at all. On the other hand, if it were $5 million per unit, everyone would abate completely - so we end up overshooting the target unnecessarily.
  


  
    

  


  
    Once again, a "regulator god" would be able to solve this problem. All we really need to know is how polluters will react to different levels of pollution tax. To know that, we have to have some sense of their costs of abatement. But, once again, how we get polluters to be honest about that information in the real world is far from obvious. If polluters think there may be some tie between the level of cost and the size of the tax, they now have a reason to dramatically understate their abatement costs - in hopes of keeping the tax low.
  


  
    

  


  
    End result: we have no idea how much abatement we're going to end up with at the end of the day - but we do know that it will be as cheap as possible.
  


  
    

  


  Cap-and-Trade


  
    

  


  
    In some ways, cap-and-trade is a "best of both worlds" solution. Here's how it works: the government issues (either for free or at auction) a specified number of pollution permits. Each of these permits can be traded on the open market, so they have a price. For a polluter to have the right to pollute, they must have permits to cover their level of pollution. The end result of this process is that the government gets to choose the level of pollution (by setting the number of permits), and the permit price acts like a "pollution tax", so that only the lowest cost abaters end up abating.
  


  
    

  


  
    For example, suppose that Business A and Business B are given 2 permits each. In this case, the permits are "worth" $4 million to Business B (because they allow them to avoid a $4 million cost). The permits are only worth $1 million to Business A (because they allow them to avoid a $1 million cost). So, it makes sense for Business A to sell their permits to Business B at some price between $4 million and $1 million. Both sides consider this a "good deal". End result: Business A abates and Business B pollutes - which is the low-cost solution. Also, the government got to control the level of pollution.
  


  
    

  


  
    This is very nice because the government doesn't require much information from the polluters. The government simply sets a target, and distributes the initial permits. The market handles the rest. However, there is still that tricky question... Did we pick the right number of permits?
  


  
    

  


  The Inescapable Information Problem


  
    

  


  
    Try as we might, regulation is just tricky. With every single one of these solutions, we're left wondering: is the level of pollution we have allowed "optimal"?
  


  
    

  


  
    That question can't be answered by regulators, because the information is just not avaiable to them. As has been previously argued, the optimal level of regulation depends on marginal external costs and marginal costs of abatement. We've already argued why it's impossible for regulators to get good information about abatement costs. Marginal external costs are even more of a problem. Many of these costs are almost impossible to measure. After all, much of pollution is really aesthetic. For example, I don't like the look of coal dust on my porch - but what is the value of my dislike? If I don't get asthma or black lung from my exposure, then it's not clear how "big" this cost is. Yes, it is obviously a cost - but how big is it? This is an important question if we want to find the optimal level of pollution. But, while the question may be obvious, the answer is not.
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    This is why Coasean bargaining - when possible - is considered to be better than any government solution. In Coasean bargaining, all that is necessary is that the victim know their costs (and they do), and that the polluter know their costs (and they do). If the two can find a mutually agreeable deal to allow pollution, then it must be that the polluters' costs were greater. If they can find a mutually agreeable deal to cease pollution, then it must bet that the victims' costs were greater. No government solution is this "clean" - rather, they all involve some level of guesswork about what the optimum level of pollution is, and therefore - in all likelihood - some deviation from using our resources as well as possible, as the guess is inevitably a little bit "off".
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