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How Taxes and Subsidies Can Be Used To Manage External Costs and External Benefits.
As we have learned, prices have amazing power to allocate real resources, goods and services to those companies and people who are willing to “pay the asking price” for them, thereby forcing them to give up claims on other resources, goods and services.

An external cost is a social cost imposed on people and society without “paying for them” so “decision-makers” do not count these “external costs” as a “private” cost of production or consumption. Examples of external costs are the damages caused by the pollution coming from coal-burning power plants, or the accidents and assaults resulting from drinking too much alcohol or harmful effects of “second-hand smoke”.  
In the first case, the electric company is minimizing its private costs by choosing the cheapest fuel – usually coal - to burn to generate electricity which minimizes its private costs in terms of real resources used to produce the electricity.  But society is bearing the very real external costs in terms of additional resources which institutions have to spend to counteract the actual damages – health, corrosion, acid rain, visibility and now “climate change from CO2” and the loss of “consumer surplus” or utility from poorer environmental quality which people would be willing to give up their claims on other goods and services – and hence, on real resources - to avoid or prevent.    

In the second case, the drinkers and smokers look only at their private “internal” cost of drinking and smoking –namely their private claims on goods and services (money) which they give up to engage in such activities without being forced to consider the social damages they might impose on innocent victims, who would also be willing to give up claims on real goods and services to avoid the harm that might be done to them. 
Unfortunately, by definition of an external cost, there is not a market which the “bad effects from these external costs” would have to be “bought” by the company or person causing them. As a result, without some system to raise the price paid to do these activities, too much coal is burned, cigarettes smoked, alcohol consumed in excess and gasoline used for transportation. Society as a whole, suffers a deadweight loss, as shown in class.

[image: image1.bmp]Thus, to force the company or persons to include them in their “private” costs, some other system has to be established to force them to pay for them. (Recently, for some pollutants which can be measured, markets have been established along with laws that would force companies to pay for the pollutants emitted by their fuels or by their activities. Also privatizing the ownership rights of some resources which are usually viewed as common property – e.g. rivers -to be used by everybody might create a market. More about this in microeconomics.)  

In our case, a simple system to raise the cost of the “activity” to the company or person is to impose a “use tax” or an “emissions” tax on such activities. Often these taxes are a “per unit excise tax”, such as the taxes on gasoline, alcohol, cigarettes,  (The original purpose of these taxes was to raise revenue for the government – cigarettes, alcohol - or to pay for something associated with the product – roads, bridges and tunnels financed by gasoline taxes. The purpose of sales taxes, for example, is to raise tax revenue for state and local government.) 
How an excise tax reduces the external costs of using coal to generate electricity
Later in this problem we have to use two prices: Pb =  the price to the buyer and Ps = price received by the seller. The external costs from the pollution of using coal to generate electricity are estimated to be $20/ton. Since electricity companies are regulated and can charge only the average cost per kilowatt hour, the electricity consumer get the benefit of the external costs being imposed on the rest of society.  

Right now the average private cost to the utilities of using coal is about $50 per ton in 2011, but read these studies to get a feeling about many types of the external costs are caused by the mining and burning of coal.
    http://green.blogs.nytimes.com/2011/02/17/tallying-coals-hidden-cost/
    http://www.huffingtonpost.com/dave-cooper/harvard-study-coal-costs-_b_831755.html
    http://www.reuters.com/article/2011/02/16/us-usa-coal-study-idUSTRE71F4X820110216
[image: image2.bmp]I. In the absence of any taxes, remember  Pb and Ps are equal.

The demand function for coal in million of tons: Qd = 1800 – 20Pb
The supply function for coal in millions of tons:  Qs = -700 + 30 Ps.
If Pb and Ps are in terms of $/ton and are equal, because the taxes and subsidies = 0, then we can speak of a single P for coal.  

1. Calculate the average price of coal sold to the electric    
companies and the quantity used to generate electricity.  
That is, find P, Qs and Qd.  
6pts

    A)  Use algebra to find the P and Qd and Qs.  This will be the

       “Market clearing price” allowing only one price P* for coal.                 

    ______ P* = price of coal to buyer and received by seller.
    ______ Qd* = quantity of coal bought by the electric companies

    ______ Qs* = quantity of coal sold by the mining companies.

B)  Graph the supply and demand functions for coal in the above graph

        On the vertical axis each line is $10, on horizontal axis, 

each line is 100 million tons.  


Mark P* on the vertical axis, Q* on horizontal axis
8 pts

C: What is the “apparent” consumer and producer surplus received by the buyer of coal and the seller of coal?
For the consumer surplus, use the “choke price = P^ where Qd=0” on the y-intercept:  CS  = ((P^-P*)/2) x Q*.  Show calculations
For the producer surplus, use the “start-up price = P@ where Qs=0” on the y-intercept:  CS  = ((P^-P*)/2) x Q*  Show calculations
      ________ consumer surplus and shade in (above the market clearing price)
      ________ producer surplus (economic profit) and shade in (below market clearingprice)
D. Measure the external costs of the pre-tax equilibrium quantity. Coal burned  as $20 x Q*, 
   __________Calculate the pre-tax external cost.  Draw the rectangle 
II. The government in response to the studies cited above, decides to impose a $20/ton excise tax on the mining companies so that the Pb = Ps + 20.  The $20/ton measures the true external costs lost by society per ton of coal used. 
 8 pts  E)  Write the new Supply and Demand functions in term of Pb = Ps +20 

        Use algebra to find the Pb*, Ps* and Qd* and Qs*.  “Market clearing prices” have the same Qs and Qd.                 

    ______ Pb = price of coal paid by buyer including the tax

   ______  Ps = price of coal received by seller net of the tax.

   ______  Qd*= quantity of coal bought by the electric companies

    ______ Qs*= quantity of coal sold by the mining companies.

6 pts   F) Assuming the supplier collects and remits the tax, draw a new supply curve for coal above original So-So graph  
       Label Pb* paid by the buyer with tax.
       Label Ps*  received by the seller after remitting the taxes to the government.

       Label Qd* and Qs* of coal now bought and sold with the tax.
6 pts G): What is now the private consumer and producer surplus received by buyers of coal & sellers of coal at the new Qd*
      ________ consumer surplus (using Pb as the buyers’ market price) 
      ________ producer surplus (economic profit, using Ps as the sellers’ market price)

G. Given that the burning of coal still imposes external costs on society as measured by the amount of tax collected.       
______  What is the external cost measured by “Tax collected = $20 x Qd*”   Draw the rectangle. 

I. _________What is the reduction in external costs to society by imposing the tax. 


          Hint: Compare the higher pre-tax external cost with the external costs after the tax is imposed.
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