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Economics brings two central lessons to policies on global warming. 

The fi rst, discussed in Chapter 19, is that people and fi rms must face 

economic incentives to tilt their behavior toward low- carbon activities. 

Activities that lead to emissions of CO2 and other green house gases 

(GHGs) must become more expensive, which primarily requires raising 

the prices of carbon- based fuels. This is an incon ve nient economic truth 

because people resist paying more for energy.

The second economic truth is that markets alone will not solve this 

problem. There is no genuine “free- market solution” to global warm-

ing. We need new national and international institutions to coordinate 

and guide decisions about global warming policies. These mecha-

nisms can use the market, but they must be legislated and enforced 

by governments. This second truth is the focus of this and the follow-

ing chapter.

THE TWO MECHANISMS FOR CARBON PRICING

Governments can limit emissions and raise the price of CO2 and 

other GHGs through two mechanisms: cap- and- trade systems and car-

bon taxes. The present chapter discusses these systems and their rela-

tive merits.

The fi rst approach raises the price of CO2 emissions by making them 

scarce and is called “cap and trade.” It begins with legislation in which 

a country caps or limits its CO2 and other GHG emissions. The country 

then issues a limited number of allowances that convey the right to 
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234  POLICIES AND INSTITUTIONS FOR SLOWING CLIMATE CHANGE

emit a given quantity of CO2 or other GHG. This kind of regulation has 

been used by governments around the world to reduce pollution.

Just for fun, Figure 34 shows a hypothetical allowance certifi cate. 

In the modern era, certifi cates are electronic and contain complex reg-

ulatory requirements, but this gives the basic idea that emissions allow-

ances are own ership rights that can be bought and sold like cars and 

 houses.

The next stage is a brilliant innovation by environmental econo-

mists: the “trade” in cap and trade. In addition to having emissions al-

lowances, fi rms can buy and sell the allowances. Perhaps fi rm A owns 

1,000 tons of allowances and decides to shut down an obsolete power 

plant; perhaps fi rm B desires to open a profi table new computer server 

farm that will emit 1,000 tons of CO2. Firm A can sell its valuable al-

lowances to fi rm B.

How would they set the emissions price? There might be an ex-

change where allowances are bought and sold; or dealers might link 

Figure 34. Whimsical certifi cate for emissions allowance for the United States of Pacifi ca.

CERTIFICATE 1031144AH23.

EMISSIONS ALLOWANCE FOR THE UNITED STATES OF PACIFICA

1000 tons of carbon dioxide equivalent

This certificate provides that the registered owner is allowed to emit a designated quantity of
emissions of carbon dioxide into the atmosphere. The rules governing the measurement of
emissions are governed by USP Reg. 120.12.12 in the USP Register of August 18, 2013. Use
and transfer of the allowances will be governed by the prevailing regulations.

The registered owner is Hypo Utility Co. incorporated in the State of Marylondia USP.

These allowances are fully transferable for emissions within the territory of the USP upon
registration with the Allowance Management System of the Pacifica Environmental Protection
Agency.

Emissions under this certificate are available beginning on January 15, 2015 and may be used
until December 31, 2019.

Dr. E. N. Viron January 20, 2014
Signature Date
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CLIMATE-CHANGE POLICIES AT THE NATIONAL LEVEL  235

up buyers and sellers. Firm A would look for the highest bids, and fi rm 

B would seek the lowest offers. They might settle on a price of $25 

per ton.

The advantage of establishing a market in allowances is to ensure 

that emissions are used in the most productive manner. In our exam-

ple, fi rm A might have stayed in business if it  couldn’t sell the allow-

ance, but the value might be only $2 per ton. Similarly, purchasing fi rm 

B might fi nd that the allowances are actually contributing $202 of net 

value in the new product. Hence, by allowing the trade, economic wel-

fare is improved by $200 per ton.

These ideas are not just some wild theoretical scheme. They have 

been used in a wide variety of contexts over the last half century. Per-

mits are auctioned for the rights to drill for oil, to harvest trees, and to 

use the electromagnetic spectrum. In the environmental area, the most 

successful example is the use of allowances to limit the emissions of 

sulfur dioxide (SO2) since 1990. This program proved very successful in 

reducing overall emissions and did so much less expensively than many 

analysts had predicted. The U.S. SO2 program was so successful that it 

was used as the basis for the Kyoto Protocol’s GHG emissions plan and 

then for the Eu ro pe an  Union’s CO2 Emissions Trading Scheme.

In the context of CO2 emissions, the cap- and- trade plan squeezes 

the most economic value out of the limited emissions. It accomplishes 

this through the mechanism of prices and markets, not through gov-

ernmental micromanaging of businesses. Because emissions are capped 

below the unregulated or free- market level, they are a scarce resource, 

like land or oil. The market price of CO2 allowances rises high enough 

to reduce emissions to the quantitative limit. Just as a high corn price 

squeezes corn demand to fi t into the available supply, the carbon price 

induces producers and consumers to reduce their use of carbon- 

emitting goods to fi t within the capped quantity. A binding cap- and- 

trade regime would indirectly lead to a positive rather than zero price 

for  carbon.

The cap- and- trade idea for CO2 was implemented by the Eu ro pe an 

 Union through its Emissions Trading Scheme. Figure 35 shows the 

price of CO2 emissions in the scheme over the period 2006– 2012.1 The 
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236  POLICIES AND INSTITUTIONS FOR SLOWING CLIMATE CHANGE

number of allowances from the fi rst phase was greater than actual 

emissions, and the price fell to zero in 2007. For the second phase, 

prices started around 20 euros ($27) per ton, but fell by 2012 to around 

8 euros ($11) per ton.

In the second approach to raising the carbon price, known as carbon 

taxation, governments directly tax CO2 emissions. The basic idea is sim-

ple. When a fi rm burns fossil fuels, the combustion leads to a certain 

quantity of CO2 entering the atmosphere. The tax would be levied on the 

CO2 content of each fuel. The defi nitional issues are the same for carbon 

taxes and emissions caps. The only difference is that one taxes a quan-

tity while the other limits the quantity. The defi nitions of the quantities 

are the same.2

Figure 35. The market price of CO2 under the Eu ro pe an Trading Scheme. This fi gure 
shows the history of CO2 prices under the EU Emissions Trading Scheme from 2006 to 
2012. The price declined sharply during the fi nancial crisis and at the end of 2012, 
when the future of global climate-change agreements was in doubt. Note: The vertical 
scale uses metric tons rather than American tons (2,205 versus 2,000 pounds). The 
euro averaged $1.36/€ during this period.
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CLIMATE-CHANGE POLICIES AT THE NATIONAL LEVEL  237

Let’s take an example. Suppose a company generates electricity 

using coal. A large plant might burn 500 million tons of coal each year. 

At a tax of $25 per ton of CO2, the plant would pay almost $400 mil-

lion per year in carbon taxes. This would be the single most important 

component of costs and would defi nitely get the attention of manage-

ment.

A universal carbon tax would be similar to this example but would 

apply to all sources of CO2 (and other GHGs as well). Coal, oil, and pe-

troleum are the major sources of CO2, but other areas such as cement 

production and deforestation would also come under a universal tax. 

As in any tax system, there are many lawyerly details.

Carbon taxes (or more frequently their relatives such as energy 

taxes) featured in the early discussions of climate-change policy. They 

 were shunted aside in the late 1990s because the po liti cal negotiators at 

international meetings believed that quantitative restrictions  were 

more familiar and more likely to be acceptable to the public and na-

tional governments. Since 1997, as a consequence, quantitative restric-

tions such as cap and trade along with regulations have been the norm 

in international negotiations.

However, carbon taxes have been used by a few countries to raise 

revenues. Some western Eu ro pe an countries have carbon taxes or 

mixed energy- carbon taxes on the books. India levied a $1 per ton car-

bon tax on coal, and China is considering such a tax. Similar proposals 

have been considered in Korea, Australia, New Zealand, Canada, and 

the Eu ro pe an  Union. Up to 2012, no country has introduced a high 

carbon tax that is applied to the entire economy.

CARBON TAXES AND CAP AND TRADE: 
THE CENTRAL  EQUIVALENCY

How do the two regimes— cap and trade and carbon taxation— 

compare? Most people will be surprised to learn that they are fun-

damentally the same. That is, in an idealized situation, they have the 

same effects on emissions reductions, on carbon prices, on consumers, 

and on economic effi ciency. People may argue strenuously about which 

is better, but each of them has the effect of reducing CO2 emissions by 
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238  POLICIES AND INSTITUTIONS FOR SLOWING CLIMATE CHANGE

giving strong incentives to consumers and fi rms to reduce emissions by 

raising the price of carbon emissions.

The similarity can be seen with the following example. Assume 

that uncontrolled emissions for the United States are 5 billion tons of 

CO2 per year. Then the United States passes cap- and- trade legislation 

that limits emissions to 4 billion tons. This is done by auctioning off 

emissions allowances for 4 billion tons. (These are the real- world equiv-

alent of the little cartoon in Figure 34.) Allowances are then traded so 

that the reductions are undertaken in the most eco nom ical manner. 

Because it is costly to reduce emissions, the price of an allowance would 

rise to the cost of reducing the last ton. Assume that the cost of the last 

ton removed is $25 per ton of CO2. The price of allowances would then 

rise to $25 per ton because that is the price at which emitters are indif-

ferent between incurring the cost of abatement and buying an allow-

ance. From the point of view of a fi rm doing business, it would cost $25 

to buy the right to emit a ton of CO2.

Now assume instead that the United States imposed a tax of $25 per 

ton of CO2. At that tax rate, fi rms would fi nd it eco nom ical to reduce 

emissions by 1 billion tons. From the ground view of individual fi rms, 

in both cases the price of adding a ton of CO2 to the atmosphere is $25 

per ton, so fi rms will behave identically in both situations. In one case, 

they pay a tax of $25 to emit a ton; in the other case, they buy a permit 

for $25 a ton. The quantity of emissions and the price of CO2 are exactly 

the same for the cap- and- trade regime as for the carbon tax. The only 

difference is that in the one case government employs a market- based 

“quantity” regulation, while in the other case government uses a “price” 

regulation in the form of taxes.

In the end, fi rms pay $100 billion (4 billion tons × $25 per ton) to 

emit the 4 billion tons of CO2. In one case it is $100 billion of taxes; in 

the other case, it is $100 billion for allowances. The government gets 

$100 billion of revenues in either case. Cap and trade operates just like 

a tax on pollution.
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CLIMATE-CHANGE POLICIES AT THE NATIONAL LEVEL  239

CARBON TAXES AND CAP AND TRADE: 
THE IMPORTANT  DIFFERENCES

Once we move from an idealized analysis to a realistic situation, 

signifi cant differences emerge. Generally, economists lean toward car-

bon taxation as preferable, while negotiators and environmental spe-

cialists lean toward the cap- and- trade approach. The following are some 

of the major considerations.3

Carbon tax advocates point out that tax systems are mature and uni-

versal institutions of policy. Every country uses taxes. Countries have 

administrative tax systems, tax collectors, tax lawyers, and tax courts. 

Countries need revenues, and indeed many countries face large fi scal 

defi cits today. By contrast, there is limited experience with cap- and- 

trade systems in most countries and virtually no international experi-

ence.

A related point is that quantitative limits produce severe volatility 

in the market price of carbon under an emissions- targeting approach, 

which can be seen in Figure 35 for the Eu ro pe an system. Note how 

wildly prices fl uctuated in 2008, declining by almost 75 percent in a 

few months. The volatility arises because both supply and demand for 

permits are insensitive to the permit price. The high level of volatility is 

eco nom ical ly costly and sends inconsistent signals to private sector deci-

sion makers. Clearly, a carbon tax would provide consistent price signals 

and would not vary so widely from year to year, or even day to day.

One important difference between standard cap- and- trade systems 

and taxes concerns who pays and who gets the revenues. Historically, 

the permits or allowances under cap- and- trade plans  were allocated 

free of charge to fi rms who  were regulated. For example, under the U.S. 

SO2 program of 1990, virtually all the emissions permits  were allo-

cated for free to electric utilities and fi rms who  were historically large 

emitters and  were to be regulated. Allowances  were valuable assets, 

and the free allocation helped reduce the po liti cal opposition to the 

plan by the regulated fi rms. Similarly, in the early stages of the Eu ro-

pe an CO2 trading plan, permits  were allocated to fi rms. Economists 

fi nd the free allocation of emissions allowances objectionable because it 
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240  POLICIES AND INSTITUTIONS FOR SLOWING CLIMATE CHANGE

wastes fi scal resources and is not necessary to offset the impacts of the 

emissions cap on the profi ts of fi rms.

Under a carbon tax, the valuable revenues go to the government to 

be used for recycling to consumers or to buy important collective goods. 

Some current cap- and- trade proposals require the government to auc-

tion the allowances. With auctions, the two systems have equivalent 

fi scal impacts.

Carbon taxes have two major disadvantages relative to cap- and- 

trade systems. The fi rst is that the quantity of emissions is uncertain 

under a carbon tax. If we set a universal carbon tax of $25 per ton, we 

would not know the actual quantity of emissions. If we have a defi nite 

idea of a dangerous level of emissions, this would be a major disadvan-

tage of carbon taxes. So  here is a genuine difference. The price of car-

bon would fl uctuate under a cap- and- trade regime while the quantity 

of CO2 emitted would remain constant. Under a carbon tax, the quan-

tity emitted would fl uctuate while the price would be stable. This sug-

gests that, unless it can be periodically changed, a carbon tax cannot 

automatically ensure that the globe remains on the safe side of “danger-

ous anthropogenic interferences” with the climate system.

A further point, emphasized by its advocates, is that cap- and- trade 

systems have greater po liti cal appeal and greater durability. One reason 

is that po liti cal opposition from industry groups who would be dis-

advantaged by tighter regulation are bought off by allocation of free 

allowances. Indeed, the value of the free allowances appears to be much 

greater than the lost profi ts from the tighter regulations. This source of 

po liti cal glue from cap and trade would disappear if governments moved 

to auctioning allowances.

A fi nal po liti cal argument is that taxes are hard to introduce but 

easy to cut. Perhaps scientists would persuade the government to intro-

duce a high carbon tax, which would give a strong signal to fi rms to 

begin making low- carbon investments. But if the po liti cal winds shifted, 

the next government might reverse that policy and repeal the tax. In a 

sense, the price volatility in Figure 35 might be replaced by po liti cal 

volatility with a carbon tax if the tax gets caught in partisan po liti cal 

struggles.
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The history of regulation suggests that environmental rules tend to 

have greater durability and have generally been irreversible. Congress 

introduced a tightening of the rules with respect to SO2 emissions in 

1990. Even with the major po liti cal changes in the United States since 

that time, emissions standards have not changed appreciably. For this 

reason, many analysts believe that the regulatory route of a cap- and- 

trade policy would be more durable and have a larger chance of being a 

credible long- term policy.

How do I come out after weighing the arguments? My fi rst choice 

is . . .  either one! The most important goal is to raise the price of CO2 and 

other GHG emissions. If countries fi nd it easier to raise prices with cap 

and trade, particularly with auctions, that will accomplish the goal. Other 

countries might fi nd they need a stable and reliable revenue source and 

lean toward carbon taxes, and I would applaud them. As I will emphasize 

in Chapter 21’s discussion of alternatives, either one is so far superior to 

other approaches that we must focus on the major goal— raising GHG 

prices— and not let the differences be obstacles to effective policies.

If I  were put on the rack and forced to choose, I would admit that 

the economic arguments for carbon taxation are compelling, particu-

larly those relating to revenues, volatility, transparency, and predict-

ability. So if a country is genuinely unsure, I would recommend it use 

the carbon tax approach. However, if a country like the United States 

has a powerful aversion to new taxes but can swallow a cap- and- trade 

system, particularly one with the allowances auctioned, then that is 

defi nitely better than allowing unchecked climate change or relying on 

in effec tive substitute approaches.

HYBRIDS

There are many competing considerations in weighing carbon taxes 

versus cap and trade. Is there a compromise, crossing the strengths of 

the carbon tax regime with cap and trade to produce a hardy hybrid? 

Perhaps the most promising approach would be to fashion a hybrid 

mechanism that has quantitative limits with a price fl oor and a safety 

valve price at the higher end. For example, a system might have quan-

titative targets with a minimum CO2 price as a carbon tax fl oor. Some 
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242  POLICIES AND INSTITUTIONS FOR SLOWING CLIMATE CHANGE

countries might or ga nize their climate-change policies around a cap-and-

trade model, as Eu rope does. They could also incorporate an upper- end 

safety valve into the system wherein nations could sell carbon emissions 

permits at a multiple of the tax, perhaps at a 50 percent premium of 

the base level, to reduce volatility and ensure that the economic costs 

of the program are contained.

A hybrid system would share the strengths and weaknesses of the 

two options. It would not have fi rm quantitative limits of a pure cap- 

and- trade system. But the soft quantitative limits would guide fi rms 

and countries and would generate confi dence that the climatic targets 

 were being achieved. The hybrid would have some but not all of the 

 advantages of a carbon tax system. It would have more favorable public 

fi nance characteristics, reduce price volatility, mitigate the incentives for 

corruption, and help alleviate uncertainties. The narrower the difference 

between the price fl oor and the safety valve price, the more the program 

would have the advantages of a carbon tax; the wider the difference, the 

more it would have the advantages of a cap- and- trade system.

As with systems as complex as the economy and the climate, many 

design details are just sketches in a brief treatment. The reader can refer 

to specialized legal or economic analyses for a more detailed analysis.4 

One particularly thorny issue is the treatment of carbon sequestered in 

forests and soils. In principle, a system would give carbon credits when 

carbon is accumulated in trees, and the own ers would be debited when 

trees are cut and burned. In practice, keeping an accurate record of 

these fl ows is beyond current capabilities, so including forests in an in-

ternational GHG control system presents real problems.

Another complication is the mea sure ment of fl ows of GHGs across 

national borders when the national emissions control systems are not 

harmonized. Suppose that the United States has a tax of $50 per ton of 

CO2 while Canada has a tax of $20 per ton. In an ideal world, imports 

of CO2 from Canada to the United States might receive an additional tax 

of the difference of $30 per ton. The diffi culty comes in how to treat 

indirect or “embodied” CO2 and other GHGs. Should we include only 

fossil fuels in the border tax? Or goods that are highly CO2 intensive, 

like steel? Or should we include an estimate for all imports? Border tax 
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treatment will be manageable if the carbon prices are low. But if prices 

are in the range of $500 or $1,000 per ton of CO2, as is found in some 

proposals, then a few percentage points in the CO2 price can make a sub-

stantial difference for the prices and competitiveness of goods in interna-

tional trade.

These are just two examples of the many realistic details that will 

need to be ironed out in any global climate policy. They sound tedious 

for nonspecialists and will make work for lawyers. But working through 

the details and establishing a price for CO2 and other GHGs is a critical 

step on the road to slowing global warming.
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