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 The paper by Rob Williams is a joy to read. It’s particularly well-written and informative, 

while integrating and explaining all the important topics of environmental taxation. Great job, 

Rob! Reading it brings me back to a “history of thought” in this field, or at least a history of my 

own thinking in environmental taxation, with all of the developments from initial thoughts about 

each of these issues, revisions of that thinking, wholesale replacement of that thinking, and the 

beginnings of new beliefs about the efficacy and distributional effects of taxes on pollution or on 

pollution-related activities.    

 In this discussion, I’ll start with a little more background on why this whole topic and 

especially climate policy is important, and then I’ll frame the historical development of thinking 

about environmental taxation in five “phases”.  None of this discussion is inconsistent with 

Rob’s points – it’s merely a bit of re-interpretation and new emphasis. 

Background 

 Here is my 60-second imitation of Al Gore in “An Inconvenient Truth”; plenty of further 

detail is in various reports from the Intergovernmental Panel on Climate Change (e.g. IPCC, 

2014). Without significant mitigation action, worldwide CO2 and other greenhouse gas (GHG) 

emissions will continue to rise exponentially; CO2 concentrations in the atmosphere have already 

increased from 320 parts per million (ppm) and are expected to hit 450 ppm by 2030; the ensuing 

temperature increase is expected to exceed the 2ºC target set by politicians at international 

conferences; sea levels are expected to rise more than a couple feet by 2100; increased frequency 
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and severity storms and storm surges on top of that higher sea level will wreak havoc on coastal 

cities worldwide; increased frequency and severity of droughts will ruin crops worldwide; and 

most important, the state of Illinois where I now live will have its climate move to that of Austin 

Texas – where I lived for 13 years already and moved out because it’s too damn hot!  

 In November of 2014, President Obama agreed with President Xi Jinping of China that 

the U.S. would cut CO2 emissions by at least 26 percent from 2005 levels by 2025 (Davenport, 

2014). In return, President Xi agreed that China’s emissions would continue to increase but peak 

“around 2030”.  That particular wording makes it sound like not much of a deal for the U.S., but 

for two factors. First, U.S. emissions already peaked in 2005, fell with the recession, and were 

already on course for continued reductions, so it’s not much further commitment on the part of 

the U.S.  Second, a plot of China’s emissions and projections heads straight through the roof, so 

cutting that projected growth to zero might well be the most important contribution to worldwide 

reductions.  In any case, those two promises were incorporated into the Paris Agreement of 

December 2015, along with 184 other nations of the world (Revkin, 2015).  

 The purpose of this background, of course, is just to point out the importance of Rob 

Williams and others studying the economic effects of environmental taxation to solve these 

problems while minimizing economic costs, disruptions, and adverse distributional effects.  

The Five Phases of “The Environmental Tax Learning Curve” 

 Figure 1 below is a simple schematic representation of what I would call the five phases 

of “The Environmental Tax Learning Curve”, where the horizontal axis shows the progression of 

time studying this field, and the vertical axis shows the total knowledge or understanding of the 

advantages of environmental taxation.  
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 Phase I (Steep Learning): this history of thought begins with Pigou (1920) who points out 

that a tax on pollution can fix an externality completely by inducing cost-minimizing abatement 

choices by private agents – with no need for government officials to try to figure out the cost-

minimizing choices and to craft regulations that require the right use of each technology. Since 

politicians cannot know what technologies minimize cost, economists have found that command 

and control regulations can be many times as expensive as the cost-minimizing incentive policies 

like a pollution tax or cap-and-trade (e.g. Newell and Stavins, 2003). 

Figure 1: Five Phases of the Environmental Tax Learning Curve 

 

Another early development was Weitzman’s (1974) explanation of when to use a price 

instrument like a tax on pollution, or a restriction on quantity as in a cap-and-trade permit 

system. With uncertainty about abatement costs, the simple logic is that a tax would fix the price 

and leave the quantity uncertain, which could be a problem in the case of a threshold quantity – 

above which are steep damages from illness and deaths. In contrast, the permit system would fix 

the quantity and leave the price uncertain, which could be a problem if the cost curve is steep and 

the cost to firms could soar – especially if the damages from pollution are not steep. 
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These points are important, so we all entered the 1980’s thinking that environmental 

taxation was pretty well understood. The policy prescription seems straight-forward: market 

economists dislike “Soviet-style” command and control regulation.  Despite political difficulties, 

any pollution problem can be fixed by putting a price on pollution.  

Phase II (Still Learning): The early 1990’s saw the beginning of a huge literature on the 

“double dividend” hypothesis that an environmental tax could both improve the environment and 

raise revenue for use to cut distorting taxes on labor, raise the net-of-tax wage, encourage labor 

supply, and reduce deadweight loss of the tax system (see Goulder, 1995).  

A refinement on the choice between a price and quantity instrument is to combine them 

and get the best of both worlds. A hybrid policy could set the number of permits but also a price 

ceiling (at which point government simply sells more permits at that price), and even a price 

floor (at which point government simply buys and retires all available permits at that price). 

We also learned that all of these environmental policies tend to have regressive 

distributional effects, since low-income families spend a relatively high fraction of their income 

(or total consumption) on electricity, gasoline, and other fossil-fuel-intensive goods. Figure 2 

shows that this percentage spent on electricity falls from about 4-5% in the lowest annual income 

group to about 2% in the highest group. These refinements constitute additional learning, but 

nothing that shattered academic researchers’ basic view of environmental taxation. 

Phase III (Not Sure What We Are Learning): Some pollutants cannot be measured, 

however, and so cannot be taxed per unit of pollution as prescribed by Pigou. A prime example 

is automobile exhaust of local pollutants such as NOX, SO2, volatile organic compounds (VOC), 

and particulate matter. Government cannot require retrofit of monitoring devices on a hundred 

million existing vehicles; the technology is too expensive even for new cars, and Americans 
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would view it as an invasion of privacy. Moreover, half of auto emissions are not from the 

tailpipe but simply evaporate off the engine. Thus, as it turns out, “Soviet-style” command and 

control regulation is unavoidable. Researchers turn to study optimal combinations of regulations 

on manufacturers to set emissions per mile plus a gasoline tax to reduce miles driven. 

Figure 2: Electricity as a Percent of Total Consumption, by U.S. Region and Income Group 

 

Source: U.S. Bureau of Labor Statistics, Consumer Expenditure Survey, 
http://www.bls.gov/cex/2013/aggregate/quintile.pdf   
 
 

The double dividend is also thrown into doubt. As explained by Goulder (1995) and 

others, the pollution tax itself raises product prices, which can reduce the real net wage as much 

as the labor tax reduction raises the real net wage. Thus a double dividend is possible, but only if 

the revenue is used to cut an egregious tax.  

Also during this phase, limits are placed on the standard view of distributional effects.  

Yes, pollution taxes are regressive, when evaluated on the basis of tax paid divided by annual 

income (Figure 2). But other considerations change that story. First of all, the “burden” is not 

really “tax paid”, but a money measure of the change in utility such as an equivalent variation.  

http://www.bls.gov/cex/2013/aggregate/quintile.pdf
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Second, this burden includes not just effects on the “uses side” of income from higher product 

prices but also effects on the “sources side” from changes in factor returns – including general 

equilibrium changes in returns to capital, natural resource rents, and even the high-skilled wage 

relative to the low-skilled wage.  Required abatement technology may increase the demand for 

high-skilled labor relative to low-skilled labor, for example, further increasing wage disparity.  

And third, annual income is not the best measure to arrange households from low to high. Best is 

a measure of permanent income.  If consumers engage in consumption smoothing, then annual 

consumption is better than annual income as a proxy for permanent income.  

 Phase IV (Unlearning): Effects on the sources side might even be progressive, if labor is 

better than capital as a substitute for the use of pollution in production. Firms might reduce use 

of pollution by hiring more labor, which could increase the equilibrium wage. Depending on the 

pollutant and abatement technology, however, firms may react to pollution policy by increasing 

demand for abatement capital, which could increase the required rate of return (Fullerton and 

Heutel, 2007).   

And even if some of the burden is on capital income, that does not imply the burden is on 

those with high income. Those with the lowest annual income include many retired individuals 

who have no labor income at all, while those with medium to high annual income include many 

other individuals at the top of their earnings trajectory (i.e. doctors, lawyers, bankers, and other 

professionals with high labor income). Only the very highest annual income group has a lot of 

capital income. Thus the ratio of capital income to labor income is U-shaped across income 

groups, and any change to the rental-wage ratio is neither strictly progressive nor regressive. 

Consider a life-cycle model with heterogeneous endowments but where everybody has a 

hump-shaped wage profile and desires a fairly flat consumption profile (Fullerton and Rogers, 
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1993).  Bequests are small, except for the very richest, so almost everybody borrows early in life 

(e.g. for education). They pay off that borrowing and save during the middle of each career, and 

then dis-save during retirement. If the wage profile of those with large lifetime endowment is 

simply a multiple of the profile for those with less lifetime income, then changes in the rental-

wage ratio have no differential effects between rich and poor. Therefore, a key consideration is 

the timing of the peak: any lifetime income group with an earlier wage peak will have to save for 

longer periods during their life and is more affected by changes in capital income. That effect is 

not on the rich, in preliminary calculations by Fullerton and Rogers (1993).  

 Phase V (Steep Unlearning): The environmental tax is not regressive at all, to the extent 

that social security and other safety net transfers are indexed to the price level. If so, indexing 

means that low-income transfer recipients are protected against a carbon tax or other policy that 

raises the cost of electricity and gasoline (Fullerton et al, 2012).  

Even more unsettling, the distributional effects of a pollution tax do not even depend 

much on the pollution tax itself, but on the use of the revenue. Williams et al (2015) for example 

show that use of the revenue to cut capital taxes can increase welfare for the top income group 

(negative burden of the pollution tax reform), while using the revenue to provide all households 

an equal per capita lump sum transfer implies gains for the bottom three quintiles.  

With regard to prices vs. quantities, it turns out that this policy choice probably does not 

matter at all. Weitzman (1974) focused on a simple but unrealistic permanent choice between 

one extreme or the other. In fact, either a price policy or a quantity policy can be enacted and 

subsequently modified: any tax rate that turns out to be too low can be raised. If a set quantity of 

permits generates a price viewed as too high or too low, then the parliament or legislature will 

likely change it.  
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And finally, the whole idea of an environmental tax may be no better or worse than a 

mandate or regulation (as long as it’s not a “technology standard” that requires an expensive type 

of scrubber or abatement equipment). Consider a “performance standard” that requires a firm not 

to exceed a certain threshold for emissions per unit of output. Well, that policy requirement can 

be met by cutting emissions in the numerator, by raising output in the denominator, or by some 

combination of the two.  Thus, it can be shown to be equivalent to the combination of a tax on 

emissions and a subsidy to output (e.g. Goulder, et al 2016).  

In other words, that performance standard version of command and control regulation is 

equivalent to an emissions tax, with the revenue used to provide a subsidy to output.  And 

everything we thought we knew is gone; now we know nothing; we need new research! 
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