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Notes on the Double Dividend

Economics 480

1.
Green Taxes: Can We Protect the Environment and Improve The Tax System at the Same Time?

2.
Income taxes, wage taxes and excise taxes are all distortionary.  They all cause an excess burden.  This excess burden results because all taxes which are practical to impose, (with the possible exception of taxes on land rents) distort the economic system.  For example, consider an excise on sales tax on electricity (E).  When the marginal cost of producing a unit of this good is $1.0 and a tax of 30% is imposed the total price paid by the consumer will be $1.30.  The condition of marginal cost pricing or that the marginal rate of substitution should equal the marginal rate of transformation (the marginal cost) is not satisfied.  At the margin the consumer values a unit of E at $1.30 while the cost of producing the good is only $1.0.  (The good is under consumed)  Similarly, consider an income tax.  Assume a lawyer (L) can earn $100 and hour — i.e. the value of her time to society is that amount.  If L has to pay a marginal income tax of 50 percent, on the margin she earns only $50 after tax.  In deciding how much to work L will equate the marginal rate of substitution between income (more consumption of goods) and leisure.  For the amount of work effort chosen the marginal value of not working will be $50 an hour, i.e. by not working L gives up $50 worth of goods.  But note because of the tax distortion the social value of a person working more hours is higher, equal to $100.  The person needs compensation of $50 to give up 1 hour of leisure — but if she works that hour she receives the required compensation and generates $50 of revenue for the government (remember the tax rate is assumed to be 50 percent).  The social cost of raising a given amount of revenue is the cost of the revenue itself plus the economic cost of the inefficiencies represented by the tax distortions.  These inefficiencies are called excess burden.  How to approximate excess burden graphically will be shown in class.

3.
Possible Source of double dividend


Ten years ago some economists argued that pollution taxes were non-distortionary.  So if they imposed the pollution tax (PT) it would result in a negative excess burden.  The reason for the minus sign is simple.  It was assumed that the revenues from the PT would be used to reduce other distortionary taxes such as the income tax.  So the PT represents a double dividend.  First society gets the benefit of the pollution reduction and secondly, as the PT was presumed to be non-distortionary and could be used to reduce distortionary taxes the revenue effect or the tax recycling effect could be used to produce a less distortionary tax system.  If this argument is correct it greatly strengthens the case for the imposition Green Taxes — for even if the benefits of a cleaner environment are low or uncertain, society always benefits from the second dividend — the tax recycling effect.  

The reason PT appears to be non-distortionary is that their primary purpose is to decrease pollution not to raise revenue.  As the tax improves on one distortion — excess pollution — it seems free of excess burden.

But alas, the idea that we could get something from nothing has turned out to be, not surprisingly, false.  The basic reason why a PT is distortionary is that while it corrects one distortion — pollution it introduces another — the same work leisure distortion as the income tax.  The pollution tax by taxing residual pollution raises the price of electricity.  But this price increase decreases the real wage rate in much the same way that an income tax or a wage tax decreases real wages.  For example if a person spends $1000 on electricity and earns $10,000, a tax of 30% on E that cost, $300 decreases his real income approximately the same as an income tax of 3 percent.  If labor supply responds to the after-tax real wage the PT distorts the choice between work effort and leisure — in the same way as an income.  So the replacement of part of the income tax by the revenues of the PT does not decrease the excess burden of the overall tax system it simply substitutes one distortionary tax by another distortionary tax.

So there is no double dividend.  We only get one dividend from the imposition of PT the benefits of an improved environment.  The reason it appeared that a green tax (PT) would generate two dividends is that such a tax is commonly associated with the elimination of a distortion (pollution).  At first it was not recognized that such a tax has two effects.  It helps eliminate one distortion in the economic system, pollution, at the cost of introducing or adding to another distortion, a wedge between the social value of an additional amount of work and the value of work to the individual.  But the tax on the residual pollution raises the price of the taxed good by the amount of the tax, thus price increases decreases the real wage and discourages work effort in the same way as any tax on wages or income.  So contrary to initial conjectures pollution taxes are not a more efficient (less distortionary) means of raising revenue.

A command and control system (CC) does not involve a work-leisure distortion.  As under such a system residual pollution is not taxed the system raises no revenue for the government.

4.
Why is it important for the government to collect the rents which are generated by the restrictions on emissions?  First we should understand why these rents are generated by the regulations.  Historically, firms have had the right to pollute the atmosphere free of charge.  Only when the right to pollute is restricted and firms must incur abatement costs, pay taxes and/or pay for the right to pollute does the right to pollute acquire a scarcity value.  By restricting pollution rights the government creates a new form of marketable wealth that simply didn't exist before the introduction of environmental regulations.  When effluent taxes or permits which are auctioned are used as the allocative instrument the "new" wealth will accrue to the taxpayer (the general public).  When the permits are assigned free of charge to firms the new wealth will accrue to the incumbent (old firm) or more precisely to their stock holders.

5.
Why do the firms benefit at the expense of consumers if they are given the permits free? 

(a) Case a is where electricity industry is regulated.  If the permits are auctioned the consumers will pay these costs as the regulator will, in principle, allow the firms to recover these costs.  If the permits are given to firms the outcome is ambiguous for we can't be certain that the regulators will allow the firms to earn a normal rate of return on their environmental wealth.  If the wealth is included in the rate base the price will reflect the value of the permits.

(b) Case b is where the generation of electricity is deregulated.  Here old firms and new suppliers and co-generators will compete with one another in selling electricity across state lines.  The deregulated situation will approximate a competitive market.  Under deregulation the issue as to whether the old firms will collect rents on the free permits is more clear cut.  The answer is that they will.  The reasoning is quite simple.  The right to pollute now constitutes a factor of production and a barrier to entry.  A new supplier of electricity who did not receive permits in the initial allocation will either have to buy the permits on the open market or to install expensive abatement equipment.

In the long run the price of electricity will reflect the opportunity cost of the permits (the right to pollute).  The situation is no different than the situation where New York City restricts the number of taxi cabs.  Assume the initial number of cabs is equal to 100 and the new restricted number is 50.  Each person owning a cab at the time of the restriction gets half a taxi cab medallion.  If a medallion sells for $100,000 each owner receives a windfall again of $50,000.

The value of the medallion reflects the scarcity value of the restriction on the number of cabs.  The market clearing price will exceed the cost of attracting drivers, cars, and gasoline into the industry.  The value of the medallion reflects the rents earned in the industry as a result of the restriction.

The same logic applies to the pollution permits.  The government is not restricting the amount of electricity produced.  It is restricting the amount of pollution — hence the way electricity can be produced.  This produces a price for the right to pollute.  These rights are valuable for if you don't have them you can't pollute.  You have to clean up or stop producing.

The argument that firms have historically had the right to pollute and now should be given the residual rights free has the false look of truth.  But when firms were polluting free of charge consumers had the right to the consumption of cheap electricity generated below its social cost of production.  By restricting the amount of pollution this right is taken away from consumers.  There is no reason to enrich the incumbent firms in the process.  In the long run firms do not bear the 

higher cost of producing electricity.

There are two quite distinct reasons for not giving away the permits to the incumbent firms.

(1) One is distributive.  As is well know the typical stock holder of an electricity utility is much wealthier than the typical consumer of electricity.

As consumers will be paying more for electricity regardless of whether permits are free or auctioned.  If the permits are auctioned the money is returned to the public by taxes.  If the permits are given away the firms collect the rents and stock holders gain at the expense of the public.

(2) The second reason for auctioning permits is an efficiency consideration.  If the government collects the rents earned in the right to pollute it can use the revenue to reduce other taxes and so the net effect on real wages is approximately nil.  If firms collect the rents other taxes cannot be reduced and as the restriction on the right to pollute increases the price of electricity and decreases the real wage .  The overall distortionary effects of the tax system including the rents collected by firms will be increased.  By giving away the permits the government will aggravate tax distortions and the efficiency gains of adopting a market based system of pollution control will be partially or even fully offset.       

1
4

