ECON4910 Environmental economics, Spring 2010

Michael Hoel: 

Lecture 8: Environmental taxes and other taxes
Updated March 8, 2010

Please bring this lecture note as well as the article by Hoel with you to the lecture.
Reading list:
Bovenberg, A. Lans : Green Tax Reform and the Double Dividend: an Updated Readers Guide, 1999. International Tax and Public Finance 6. 421-443. 
Sections 1 and 2. link. 

Hoel, M.: Environmental taxes in an economy with distorting taxes and distributional concerns, Memorandum No. 04/2008, 2008. Department of Economics, University of Oslo.  Sections 1, 2, 3 (to 3.2) and Appendix B. link. 

Outline of lecture:

1. Early literature on the interaction of environmental taxes and other taxes (Hoel, section 1)

2. A simple model for a one person economy (Bovenberg, section 1 and 2; Hoel, section 2)

3. Extension to a heterogeneous population (section 3, main points)

4. The Kaplow result (appendix B)

Early literature
Revenue from an environmental tax can be used to reduce other distorting taxes. This gives rise to the following questions that have been discussed in the literature:

a) Does an environmental tax increase social welfare even if the environmental improvement is ignored (“double dividend”)? (no)

b) Is it better to use the revenue from an environmental tax to reduce a distortionary tax rather than reimburse it in a lump-sum manner? (yes)

c) Is the optimal rate of the environmental tax higher than the Pigovian level? (only if the supply of labour is decreasing in the real after-tax wage)

d) Does the revenue aspect imply an additional advantage of environmental taxes compared with other environmental policies? 

A one person economy
In the lecture I will show:

· A tax on labour gives a distortion in the labour market, with too little labour supplied. To reduce this distortion labour supply must increase.

· Labour supply depends on the after tax real wage (and perhaps directly on the amount of pollution)

· Even if the tax on labour goes down due to the revenue from the environmental tax, the real after-tax wage will no go up:

· If the polluting good is a consumer good: The increased price of this good more than outweighs the tax cut (Boveberg)

· If the polluting good  is a production input: The wage goes down, and this more than outweighs the tax cut (Hoel)

Hoel section 2: The effect of changing an emission tax q
(All equations will be explained in more detail in the lecture.)

Assume constant returns to scale (i.e. 
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and F are homogeneous of degree 1).  Let w be the wage rate and q be the emission tax. Then
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(Government budget balance, R is exogenous)

Defining 
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Constant returns to scale imply
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Finally
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From (4) , (5) and (7) it follows that
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Case I: s is held constant
Differentiating (8) gives 
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if 
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(can be shown)
Case II: s is increased

Holding q constant, differentiating (8) gives
(12)
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The Kaplow result (see Hoel, Appendix B)
· separable preferences

· “rich” tax system, so a  change in E can be “compensated” by a change in tax parameters so everyone is equally well off as before the change in E, whatever labour supply choice they make

· If environmental tax ≠ Pigou level, it is possible to change E and taxes as described above so that the government gets a budget surplus (see Appendix B)

· This surplus can be used to make every one better off
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