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Introduction

Global warming has the potential to cause serious, worldwide national security, economic, 
and environmental problems, including mass migrations, resource shortages, major 
environmental disruption and species extinction, changes in agricultural patterns, stagger-
ing economic and human losses from extreme weather events, and the spread of deadly 
diseases.1 These dangers are closely linked with our dependence on foreign oil; at a price of 
$75 a barrel, the United States sends about $330 billion a year to other countries to pay for 
oil imports, some of which goes to hostile states, our enemies, and terrorist organizations. 

Political leaders in the United States have so far failed to effectively address either global 
warming or our dependence on foreign oil. Federal and state governments have for 
decades proposed improving energy security by reducing dependence on foreign oil and 
boosting energy efficiency with almost no success. Ninety-six percent of the fuel we use 
today for transportation still comes from oil, about 60 percent of which is imported. 2 

The latest effort to reduce our dependence on imported oil, the Energy Independence 
and Security Act of 2007, or EISA, increases fuel economy standards and requires refiners 
to produce more biofuels. Yet in the absence of even greater rises in fuel prices than the 
rise that occurred in the first half of 2008, the bill’s measures will reduce dependence on 
foreign oil only marginally between now and 2030 because most of its reductions in oil use 
will be offset by the growing demand for oil.

U.S. and world leaders have been equally unsuccessful in addressing global warming. The 
atmospheric concentration of the greenhouse gases that cause global warming, most sig-
nificantly carbon dioxide, continues to accelerate from an average rate of increase of about 
1.5 ppm per year in the 1980s, to 2.0 ppm per year from 2000 until 2006, and 2.4 ppm 
per year in 2007.3 The United States’ failure to address global warming has contributed 
significantly to the problem. The United States generates 25 percent of the world’s CO2 
emissions, and its CO2 emissions have increased by about 19 percent since 1990, yet it has 
so far only set voluntary reduction targets.4 

Voluntary reduction efforts in the United States, the emission reduction and trading 
scheme in Europe, and the Kyoto Treaty’s entry into force—which only the United States 
among industrial nations has failed to ratify—have not been enough to reverse the trend 
of growing worldwide emissions and rising greenhouse gas levels in the atmosphere. This 
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failure is ominous. There is a significant risk that if we do not act quickly enough and if 
greenhouse gas levels become too high, global warming will become irreversible for centu-
ries or longer. 

Addressing energy security and arresting climate change will require a transition to a 
non-carbon based economy and more fuel-efficient vehicles. This will take decades, even 
with strong measures, so new initiatives will have to be durable enough to withstand 
political vicissitudes and arguments that regulations should be weakened during economic 
slowdowns. Because efforts to solve both issues are inextricably intertwined, they must 
be addressed together, and actions to solve one issue cannot compromise the ability to 
address the other successfully. Most importantly, political compromises that result in half 
measures, such as the EISA and many of the proposed limitations of global warming now 
being considered by Congress, are not equal to the magnitude of the problems and are 
thus likely doomed to costly failure. 	

The federal government will need to address five key sets of issues in order to confront 
global warming and reduce our dependence on foreign oil: 

1. Identify and set goals that must be achieved to address these issues successfully and cre-
ate a timetable for action.

2. Implement measures that will accelerate implementation of needed new technologies.

3. Set up a regulatory system that will withstand many decades of political pressures to 
weaken it.

4. Address the key sectors where CO2 emissions are projected to increase most signifi-
cantly and the programs necessary to prevent that increase.

5. Enact policies that will enable developing countries to set and agree to mandatory CO2 
reduction measures and significantly reduce their use of oil for transportation.
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Setting goals

Successfully addressing global warming and energy independence will require agreement 
on a set of goals that are widely accepted both domestically and internationally. Such goals 
would provide a metric against which proposed legislation to address these issues would 
be objectively measured. Once goals are set, they will need to be implemented in as cost-
effective a manner as is possible.

Global warming goals

Almost all scientists agree that global warming is already having an effect on the world’s 
climate. They believe that there is a significant risk that if greenhouse gas concentrations 
in the atmosphere become too great, they could trigger the mass melting of polar icecaps, 
disruption of the Gulf Stream ocean currents, and similar events that will “feed” on them-
selves and become uncontrollable, rapidly accelerating global warming and making it very 
difficult to stop or stabilize for many centuries at a minimum. 

There is no way to determine with absolute certainty when “feedback loops” will occur, 
since scientific models such as the ones used to model global warming forecast the future 
but do not guarantee it. Yet the scientific consensus, based on increasingly refined models, 
is that when the level of CO2 in the atmosphere exceeds 450 ppm5 the risks from uncon-
trollable “feedback loops” become too great. 

Several leading scientists, including James Hansen, have concluded recently that atmo-
spheric concentrations should not be allowed to increase above this level—and, once 
stabilized at 450 ppm or less, should be reduced after a relatively short period of time.6 
The United States should therefore adopt the proposal being considered by the European 
Union to set an initial goal of reaching equilibrium in CO2 emissions at or before CO2 
levels in the atmosphere exceed 450 ppm.7 Leaders of G8 nations have recognized this and 
set a target of reducing CO2 levels by 50 percent by 2050, which is roughly equivalent to 
setting a 450 ppm level. 

Scientists estimate that the earth’s atmosphere contained 280 ppm of CO2 at the start of 
the industrial revolution. The CO2 level is currently 385 ppm and is increasing at a rate of 
about 2.0 ppm to 2.4 ppm per year.8 If atmospheric concentrations continue to increase 
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at this rate, we will reach a level of 450 ppm in 27 to 32.5 years. We have no time to wait if 
we hope to achieve equilibrium at the 450 ppm level, but we will have more time within 
which to achieve atmospheric equilibrium if we can decrease the rate of increase below 
2 ppm. For example, if the rate of increase could be reduced to 1 ppm per year, we would 
have 65 years before reaching a 450 ppm level of CO2 in the atmosphere.

Translating the worldwide 450 ppm cap to a United States reduction target depends on 
many factors. The United States currently emits about 25 percent of all CO2 emissions, and 
its emissions are far higher per capita than China’s, even though China is now the world’s 
number one emitter. Most of the currently proposed global warming legislation in the 
United States sets a cap on CO2 emissions in 2050 at a level of between 50 percent to 80 
percent below 1990 levels. The United States needs to be a leader in CO2 reductions given 
its historic contribution to CO2 emissions and its economic and scientific capabilities. 
The goal should be the 80 percent reduction target, which now has the support of many 
scientists, commentators, and political leaders.9 This 80 percent reduction will have to be 
achieved despite all the economic and population growth that will occur in the years ahead.

The United States’ target of reducing emissions by 80 percent by 2050 will need to be 
coupled with equally aggressive targets for other developed nations and credible, if ini-
tially less dramatic, targets for developing countries, particularly China, in order to limit 
atmospheric levels of CO2 to 450 ppm or less. Cumulative global reductions will need to 
be of sufficient magnitude and speed to allow us more than 27 years to 32.5 years before 
reaching the 450 ppm level and then enable us to stabilize CO2 concentrations in the 
atmosphere at or below that level. 

Energy security goals

The greatest energy security risks are not 27 years or more in the future. The United States 
is suffering from dependence on imported oil now. The United States consumed about 
20.65 million barrels of oil per day in 2006, of which 60 percent—about 12.4 million 
net barrels—was imported.10 Most of our European and Asian allies face similar or even 
greater dependence issues. Prior to the passage of the EISA, both the United States Energy 
Information Administration and the International Energy Agency predicted that world 
demand for oil would increase by a staggering amount—from about 83 million barrels per 
day in 2005 to about 118 million barrels per day in 2030.11 

We can only achieve energy security by ending oil’s global monopoly on transportation 
fuels. This monopoly not only leads to higher prices, it also places the United States, 
Europe, China, Japan, and other nations in an impossible strategic position because there 
are no current, viable alternatives to meeting transportation fuel needs. At the same time, 
in order to cut down or eliminate the flow of $330 billion12 to other—often hostile—oil-
producing nations, the United States must vastly reduce its oil imports. And the United 
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States has to pursue policies that make it easier for our allies to achieve the same result. 

The United States will have to reverse trends that date back over 20 years in order to 
reduce dependence on foreign oil. U.S. dependence on imported liquid fuels such as crude 
oil and other sources of petroleum has been increasing rapidly since 1985—from about 
4.3 million barrels per day in 1985 to about 12.4 million barrels per day in 2007.13 

The Energy Independence and Security Act includes two key provisions designed to 
reduce demand for oil, but these measures will not be sufficient in themselves to sig-
nificantly lower oil consumption. The first, increasing fuel efficiency for passenger and 
non-passenger automobiles from 25 mpg to 35 mpg by 2020,14 will decrease oil use by 
2.5 million barrels per day by 2030.15 The second, increasing biofuel production from 6 
billion gallons per year at the time of the Act’s passage to 36 billion gallons per year in 
2022,16 would reduce oil use by about 1.3 million barrels per day.17 These two measures 
will together decrease oil consumption in the United States by about 3.8 million barrels 
per day in 2030.18 

Yet the increased consumption of oil projected for this period will offset the 3.8 million 
barrel per day decrease in oil use attributable to the EISA. Prior to the passage of EISA, the 
Energy Information Agency projected in its high oil price scenario in 2007 that consump-
tion would grow by the same amount as the reduction in demand from the Act—about 
3.8 million barrels per day during this same period.19 As a result, even after passage of the 
EISA, and assuming current levels of crude oil production, the United States will continue 
to import about 12.4 million barrels of oil per day in 2030.

The United States must break its patterns of consumption and advance energy goals. 
It can begin by setting far more ambitious goals for fuel efficiency—the International 
Energy Agency recently called the EISA “too timid”—and for increased use and develop-
ment of CO2-friendly cellulosic biofuels.20 EISA’s goals do not extend beyond 2020 for 
automobiles and 2022 for biofuels. Efforts to include more ambitious goals were rejected, 
although EISA requires is “at least” a 35 mile per gallon level so the secretary of transporta-
tion could on his or her initiative, further increase that goal.21 

Based on studies of the potential to reduce demand for oil by the aggressive, but achievable, 
measures described below, Congress and the administration should set a goal of reduc-
ing demand for oil by another 5 million to 6 million barrels per day by 2030 beyond the 
projected 3.8 million barrel per day reductions that will result from the passage of the EISA. 
This more aggressive goal is reasonable given the potential of new technologies such as 
hybrid vehicles, plug-in hybrids, and certain CO2-friendly cellulosic biofuels. And Congress 
and the administration should continuously review that goal to see if technological and 
other developments permit increases beyond the reduction of 9 million to 10 million barrels 
per day achievable through EISA requirements and the measures recommended below.
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The Department of Energy is predicting some increase in domestic oil production between 
now and 2030, but that increase has only relatively limited potential to reduce oil imports and 
it will not lower greenhouse gas emissions since it will not reduce oil consumption. The United 
States possesses only 3 percent of the estimated world oil reserves, but it consumes 25 percent 
of the world’s oil,22 and U.S. oil production has dropped relentlessly for the past 20 years. 
Increased offshore oil production from areas that were open to leasing prior to September 
2008 is likely to reverse this trend, but the Energy Information Agency predicts only a modest 
increase in U.S. crude oil production from 5.1 million barrels per day in 2006 to 6.7 million 
barrels per day in 2030, an increase of 1.6 million barrels per day based on a case assuming a 
high price for gas and rapid technological advancement.23

In September 2008, Congress let a long-standing moratorium on leasing and drilling for oil in 
certain offshore areas expire, yet this will have little effect on oil production between now and 
2030. According to the Energy Information Agency, opening the areas of the lower 48 states’ 
outer continental shelf that were formerly closed to leasing would increase oil production by 
only about 200,000 barrels per day between now and 2030, even though opening those areas 
would  increase potential oil resources in offshore areas from 41 billion to 59 billion barrels  
of crude oil.24 

EIA has not explained why the increase in production would be so small, but the low estimate of 
production in 2030 from moratorium areas is likely based on: (a) the high cost of drilling in many 
of the areas subject to the moratorium; (b) the fact that only 8 million of the 42 million acres 
leased before Congress lifted the moratorium are currently in production;25 (c) the expectation 
that oil companies will first develop areas previously eligible for leasing, rather than those that 
had been subject to the moratorium; and (d) the assumption that production in moratorium 
areas would displace, rather than add to, production from areas previously subject to leasing. 26

Synthetic fuels such as coal-to-liquids, tar sands, and oil shale should also not be relied upon 
to increase oil supplies. There is currently no synthetic fuel industry in the United States, and 
even if the industry is able to get off the ground, the Energy Information Agency estimates that 
synthetic fuels will likely be able to close by 2030 only a small (1.5 million barrels per day) 
part of the gap that is filled by imported oil.27 Moreover, synthetic fuels are strongly opposed 
by the Center for American Progress28 and many other organizations because their production 
produces more greenhouse gas and uses more resources than conventional petroleum refining 
and would take us in the wrong direction from a climate perspective.

Increased oil production from conventional fuels, even including the moratorium areas, has 
the potential to increase oil supplies by about 1.8 million barrels per day in 2030. By contrast, 
reducing demand for oil has the potential to reduce consumption by 9 to 10 million barrels 
per day while greatly reducing greenhouse gas emissions. The clear signal is that we should 
redouble our efforts to reduce oil imports by reducing demand for oil and by developing alter-
native fuels, utilizing conventional oil supplies to fill the gap between our transportation fuel 
needs and the availability of oil alternatives. 
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The technology conundrum: 
stimulating the deployment  
of new technologies

The United States will have to confront the question of whether it can achieve the neces-
sary deep reductions in fuel consumption and CO2 emissions if it is unable to make 
major advances in developing and deploying new technologies such as plug-in electric 
hybrid vehicles, which have the potential to achieve fuel economy standards of 100 miles 
per gallon or more. Technology development and rapid deployment are key to reducing 
worldwide demand for oil, cutting worldwide CO2 emissions, and boosting the American 
economy by creating jobs at home and exporting new technologies overseas. What’s more, 
some of the profits generated by exporting or licensing new technologies could be used to 
help offset the costs of developing programs that address climate change. 

Yet we haven’t been able to develop these technologies in a timely fashion. Many experts 
have concluded that needed technological advances such as hybrid cars, energy efficiency 
measures, and wind and solar power are ready for use, while others such as capture and 
sequestration of CO2 emissions from new coal plants, plug-in hybrid cars, and all electric 
cars are close to ready for use. The conundrum is that new technologies often take decades 
before they become commercially dominant in a market. One leading commentator on 
new technologies describes this gap as a “chasm” that separates the commercial develop-
ment of a product and its deployment.29 

Shell Oil Company noted in its 2001 scenario on how energy use is likely to evolve over 
the next five decades that it has taken an average of 25 years after the commercial intro-
duction of a primary energy form for it to obtain a 1 percent share of the global market.30 
In the automobile industry, a study concluded that it took 10 years to 30 years after 
the introduction of a new technology before it was deployed on half of new vehicles.31 
Similarly, “[h]ybrids were introduced into the [United States market] … by Toyota and 
Honda in 1997. Sales began to soar after 2000. . . . [but] in 2005, eight years after they 
were introduced, [sales of] hybrids were only slightly more than 1 percent of new car 
sales in the United States.”32 Joe Romm, a leading energy expert and Center for American 
Progress senior fellow, has written that “[the] distinction between technology develop-
ment and technology deployment may seem mundane, but it is one that will prove critical 
to whether or not this nation can avoid catastrophic global warming without devastating 
its economy.”33
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The most basic explanation for why it takes so long for new technologies to be adopted 
by a market is that adopting a new technology is risky. It might take years of operating 
experience before the new technology is understood well enough for it to work as well as 
promised, and the first-generation plants using a new technology are unlikely to work as 
well as second- and third-generation plants. Second- and third-generation plants are also 
likely to cost less to operate and build than first-generation plants. 

A good example is carbon capture and sequestration technology. It is almost universally 
agreed that deploying CCS technology is critical to ensuring that coal remains a viable 
source of domestic energy in a carbon-constrained world.34 Yet there is little incentive 
for most companies to do so now because CCS technology will improve over time and 
the cost of building and operating a CCS plant will rapidly decrease as the technology 
evolves. According to a study by the Electric Power Research Institute, if there is aggressive 
research, development, and deployment, the capital cost of building a CCS plant in 2030 
will be 30 percent less than the cost of building one in 2005. Moreover, a plant produc-
ing at 30 percent operating effiency today could be operating at 45 percent efficiency in 
2030—an improvement of 50 percent.35 

Most companies in a traditional market situation wait until other companies have tested 
and perfected a new technology, and until cheaper second- and third-generation plants 
or equipment are available. That is the most cost-effective and economically rational way 
to act, but the resulting delay in deployment can often stretch over decades. The policy 
dilemma when we confront global warming and energy security is that we cannot wait for 
new, available, and critical technologies to reach the point where they can become domi-
nant in an industry under a business-as-usual scenario. 

There are several possible ways to speed up the implementation of a new technology. The 
first is to rely on market mechanisms such as a system that sets a market price for CO2 
emissions. For example, if the cost of building a coal-fired power plant with CCS is greater 
than the cost of building a plant without CCS, a system that requires a non-CCS plant to 
internalize the cost of emitting CO2 might make plants that capture CCS cost-competi-
tive. But assuming that incentivizing the construction of coal-fired plants with CCS is only 
one aspect of a system that sets a market price for CO2 emissions, the market might not 
set a CO2 price that is high enough to overcome the cost differential between plants with 
and without CCS. Seeking to push up the price to overcome the difference runs the risk of 
distorting the market price for other participants in the market. In fact, in the case of CCS, 
the market price for CO2 is likely to be far lower than necessary for many years to make 
plants with CCS cost-competitive with plants without CCS that have to pay for their CO2 
emissions.36 

There are similar problems with relying on market price signals alone to speed the deploy-
ment of advanced, fuel-efficient vehicles. The price of crude oil on January 1, 2003 was 
about $1.50 per gallon for all grades, or approximately $1.50 lower than it was on July 1, 
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2007.37 Yet gasoline usage increased between 2003 and 2007 and sales of fuel-efficient 
cars such as the Prius gained only a very small market share during this period. Sales of 
fuel-efficient cars started showing the first signs of growth only after gasoline prices began 
to approach and then exceed $4.00 per gallon.38 Gasoline prices have, however, again fallen 
substantially, and it is unclear if this decrease will again slow the momentum to switch to 
fuel-efficient cars. 

There is another perhaps even more important problem with relying on market mecha-
nisms alone to ensure rapid deployment of a new technology, particularly with regard to 
technologies that are purchased by businesses. Even when a new technology becomes 
cost-competitive with the old technology, most companies will not buy early versions of 
the technology because of the risks described above. They will instead wait for second- 
and third-generation technologies. These risks—non-price barriers to entry—can be very 
difficult to price and very expensive to overcome, and they require incentives beyond 
those necessary to make a new technology cost-competitive.39 

Another way to speed up the deployment of a new technology is to mandate the level of per-
formance that the new technology can achieve once one or more new technologies are avail-
able to achieve the performance level. Such a mandate overcomes the non-price barrier to 
entry since all participants in the market have to achieve a comparable level of performance 
and cannot wait for second- and third-generation plants before adopting the technology.

Using mandates has been a standard practice in addressing difficult clean air issues, and 
the United States has in the past been successful at using mandates to reduce emissions 
despite the construction of many new sources of pollutants. The United States historically 
met this challenge by requiring new plants to use the best available existing technology, 
proving that we can have both economic growth and the minimal impact that is techni-
cally feasible from new sources of emissions.

For example, the United States has developed a very successful market system to address 
acid rain pollution that requires all new power plants to use the best available technol-
ogy to reduce emissions that cause acid rain. Such measures engender little debate in the 
business community, although requirements to retrofit existing plants have caused great 
controversy.

Mandates have also been used successfully to increase automobile mileage standards. 
Automobile mileage standards helped reduce U.S. oil consumption by 17 percent from 
1977 to 1985, even as the gross domestic product grew over those years by 27 percent.40

Implementing selective and carefully chosen mandates to complement a general market-
based system of achieving CO2 reductions will be the key to making the deep changes 
necessary to address climate change and speed up the achievement of energy security. 
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Such mandates would set a performance level in reducing CO2 emissions or increas-
ing energy efficiency, and it is appropriate to implement such mandates after at least one 
proven technology exists that can achieve the performance standard. 

Because performance mandates require a performance level and not the use of a particu-
lar technology, they do not force a choice between different technologies and, thus, the 
selection of winners and losers—the key objection that free market economists have to 
technology deployment programs. Performance mandates therefore allow full-market 
competition over a range of options that could ultimately achieve the prescribed perfor-
mance standard. 

Because these performance standards are mandated before they can be produced at the 
lowest cost, they are likely to be far more expensive in the early years of their deploy-
ment than they would be for second- or third-generation plants, vehicles, or products. 
The government should therefore subsidize early deployment in order to make mandates 
acceptable to industry and reduce the effect of rapidly rising costs on consumers.41 These 
subsidies—particularly if funded from the sale of allowances in a cap-and-trade auction, as 
described in the next section—should be viewed as a reallocation of funds from more- to 
less-intensive sources of CO2 emissions and from less- to more-fuel-efficient vehicles. The 
subsidies would speed the transition to more sustainable, carbon-free sources of energy 
and far more fuel-efficient vehicles. 
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Establishing a robust regulatory system

A cap-and-trade system, a tax on carbon, and various mandates have all been proposed to 
arrest greenhouse gas emissions and reduce use of oil in vehicles. A system that combines 
the best elements of each is needed to address these issues.

Virtually all proposed global warming legislation establishes a cap-and-trade system to 
reduce greenhouse gas emissions. A cap-and-trade system sets up a continuously declining 
cap on emissions. It assigns or sells through an auction process permits (often called allow-
ances) to emit greenhouse gases, and authorizes those regulated entities to retire those 
allowances or sell them if they can generate reductions more efficiently than other regu-
lated entities. If the system does not auction 100 percent of its allowances, the free market 
aspect of the system—where entities can buy and sell allowances to each other—markedly 
increases its efficiency. Similar economic efficiencies would occur in a 100 percent 
auction-based system.42 Outside “offset” allowances from non-regulated sources, such as 
from reforestation and avoided deforestation, or from entities in developing countries that 
are not subject to regulation, are permitted up to a prescribed limit in most proposed bills.

Most proposed legislation has chosen a cap-and-trade program over a tax for sound 
policy reasons. A primary attribute of a greenhouse gas regulatory system must be its 
“robustness”—its ability to withstand political attack and last for many decades. Whatever 
their economic efficiency advantages, tax systems are simply not robust in the American 
political system. Congress has found it exceedingly  difficult to pass significant energy tax 
increases in the United States, and opponents would lambaste as a major burden even a 
relatively small tax that was too low to have any real effect on greenhouse gas emissions. 
And to match the results of a cap-and-trade system that reduces emission levels over time, 
a carbon tax would have to escalate constantly. Such an escalating tax is extremely unlikely 
to find and maintain political support in the United States. 

Gasoline taxes provide a good example of the difficulties in setting a tax. Taxes on gasoline 
of even a few pennies have been vigorously opposed in recent years, even when they 
would raise funds for needed road improvements. Determining the correct tax to convince 
consumers to buy more fuel-efficient cars also would be very difficult. As described above, 
even though gasoline prices increased by about $1.50 per gallon for all grades between 
January 1, 2003 and July 1, 2007, gasoline usage increased during this period. Yet if a tax 
of $1.50 per gallon had been passed in 2003, it would have been hailed by those seeking 
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to reduce the use of gasoline and thus gasoline imports as a major step toward achiev-
ing reductions in gasoline use and in greenhouse gas emissions. As we learned in the first 
half of 2008, rising gasoline prices through market forces or a tax will eventually decrease 
gasoline use and encourage consumers to buy more fuel-efficient cars, but the decline in 
gasoline use in the first half of 2008 was modest.43 It did not provide sufficient information 
to calibrate the level at which a gasoline tax would result in a significant reduction in the 
use of gasoline.

Cap-and-trade systems are also preferable because they set a declining cap on emissions, 
which provides certainty about the amount of emission reductions. Taxes, by contrast, 
set a firm price but do not ensure a set level of reductions. If the price signal is wrong, it 
will prove very difficult to raise the tax. Given the critical need to reduce greenhouse gas 
emissions, the uncertainty in reductions resulting from a tax and the likely inability to 
constantly adjust the tax to the right level are fatal weaknesses. 

A cap-and-trade system alone also has weaknesses. Market systems, like a cap-and-trade 
program, do little to ensure that new technologies are rapidly adopted, which allows 
companies to continue constructing massive inefficient emission sources that could have 
been replaced from the outset by more efficient facilities or vehicles. Carefully chosen 
performance standards are needed in combination with a cap-and-trade system in order to 
achieve rapid deployment of new technologies. Such standards have proven very politi-
cally robust, as they do not require constant tinkering and provide certainty to businesses 
about what they must do. Carefully chosen mandates to capture and sequester CO2 emis-
sions from new coal plants, mileage standards for automobiles, renewable energy portfolio 
standards, and energy efficiency requirements are vital to developing an effective global 
warming and energy security regulatory system.

A cap-and-trade system can also build in economic incentives similar to those provided by 
a tax by providing for the auction of some or all of the CO2 allowances. Building in a price 
for emitting greenhouse gas would encourage regulated entities to reduce greenhouse 
gas emissions as quickly as economically practical while at the same time retaining the 
certainty in emission reductions provided by a cap-and-trade program. Auction revenues 
would also provide a dedicated source of funding for new energy technology subsidies 
and incentives, and for payments to lower-income persons to offset increased energy costs 
from global warming and energy security programs. Most of the proposed global warming 
bills include an auction system in which the number of allowances auctioned increases 
each year, and many politicians have called for a 100 percent auction requirement. 
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Addressing oil demand and  
CO2 emission growth

The first step toward reducing greenhouse gas emissions and limiting oil imports will 
be to minimize the effect of new sources of emissions and oil use by new vehicles. The 
transportation sector and the electricity generation sector, of particularly new coal plants, 
are likely to generate the greatest increase in CO2 emissions in the coming years, and the 
transportation sector will use the most imported oil. Together, these two sectors account 
for 72 percent of U.S. greenhouse gas emissions.44 Coal-fired plants account for 80 percent 
of all CO2 emissions from power plants, and about 90 percent of transportation emissions 
come from household vehicle use.45 Electric power plants will also provide electricity for 
plug-in hybrid vehicles and for ethanol plants, and are thus critical to the level of life-cycle 
CO2 emissions from these sectors. 

The transportation and power sectors are also the sectors where greenhouse gas emission 
growth has been the greatest since 1990. Emissions have risen an average of 1.5 percent 
per year in the transportation sector and 1.8 percent per year in the electric power sector.46 
The growth in emissions in these two sectors is greater than the overall rate of emis-
sions growth for the whole economy, which was only 1 percent per year, and also greater 
than the growth of emissions from the industrial sector of the economy, which has not 
increased since 1990.47 

Continued reliance on high-emitting technologies in these two sectors will lock in emis-
sions increases that will persist for decades, requiring difficult reductions in emissions 
in future years when emissions reduction requirements tighten and driving up future 
mitigation costs. The median turnover for the automobile fleet is 15 years,48 and new coal 
plants—the largest source of greenhouse gas emissions—will likely be in use for 50 years 
to 60 years. Using new technologies to drive down emissions in these sectors now is criti-
cal to achieving future emission reductions at a reasonable cost and should be a near-term 
priority for policymakers addressing global warming.

Increasing efficiency in the transportation sector

Growth in the number of vehicles on the road and the miles traveled per vehicle has 
historically offset improvements in vehicle fuel economy. As new cars are added to the 
fleet, older, less-efficient cars are removed from service, but oil use still grows each year if 
enough new vehicles are purchased.
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Even the new 40 percent increase in mileage standards and major new biofuel mandates 
by 2020 are insufficient to reduce the need for imported oil more than marginally between 
now and 2030.

Reducing the United States’ dependence on oil imports by reducing oil consumption will 
require bold action and confidence in the country’s ability to achieve technological break-
throughs. Current proposals include reducing demand for gasoline through greater fuel 
efficiency, replacing oil with advanced cellulosic biofuels, and reducing mileage traveled by 
offering shorter commutes and alternatives to driving. 

Reducing demand for gasoline through greater fuel efficiency. Reducing demand 
for gasoline will lessen both oil use and CO2 emissions and is necessary to break oil’s 
monopoly on transportation. The needed technologies are ready or likely to be ready for 
mass production in the next few years. And fuel-efficient cars that use new technologies 
can be sold and produced both inside and outside the United States, thus addressing the 
strategic question of reducing worldwide demand for oil. 

As described above, the EISA will reduce the use of oil by an estimated 3.8 million bar-
rels per day by 2030, but much greater reductions are technically feasible and should be 
required. The EISA sets a vehicle fleet goal of 35 mpg by 2020, but recent studies indicate 
that vehicle fleets could meet a fuel efficiency standard of 39 mpg or 40 mpg by 2020.49 
This would reduce oil use by an estimated 0.4 million barrels per day. In addition, aggres-
sive implementation of the fuel economy provisions for medium- and heavy-duty vehicles 
included in the EISA would reduce oil use by an estimated 0.75 million to 1.3 million 
barrels per day in 2030.

The greatest long-term reductions will come from increasing the mileage standards well 
above the EISA floor of 35 mpg. Earlier versions of the EISA proposed increasing mileage 
standards from 35 mpg in 2020 to 55 mpg in 2030. If Congress and the White House 
adopted this target, it would decrease oil imports by at least an additional 1.6 million bar-
rels per day by 2030.50 And as more old, fuel-inefficient cars are replaced after 2030, the 
gains from increasing the mileage standard to 55 mpg will become much greater—eventu-
ally leading to a doubling of average mileage for all cars and a 50 percent reduction in fuel 
use by cars and light vehicles from current levels.

There is every reason to think that these fuel-efficiency standards can be achieved and that 
new technologies, particularly plug-in hybrid cars, can achieve even more dramatic reduc-
tions in oil use.

General Motors and Toyota have announced that they will begin commercial production 
of plug-in hybrid vehicles in 2010. GM expects to have an initial production run of 60,000 
vehicles for its plug-in, the Volt. The Volt should be able to drive 40 miles on its electric 
charge, at which point a gasoline engine would be used to recharge the battery; the car will 
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be able to go up to 500 miles on one charge plus one gas tank. It is estimated that about  
78 percent of all motorists drive less than 40 miles per day,51 and no gasoline would be 
used during those trips. On an overall basis, a plug-in hybrid like the Volt, which is capable 
of running for 40 miles on a single charge, is expected to get the equivalent of 134 mpg—
and potentially consume even less gasoline if bio-fuels are part of its fuel blend.		
 

It will take considerable time for plug-in hybrids to significantly decrease fuel use. The 
technology must be perfected, and this could take longer than expected. Costs of plug-in 
hybrids will be higher than gasoline-powered cars, at least in the early stages of plug-in pro-
duction, and a significant tax credit will be necessary to encourage significant early sales.52 
Financial assistance to the car industry to retool their plants to produce cleaner cars would 
also speed up their introduction.53 Nevertheless, if the goal is to improve mileage efficiency 
for the overall fleet from 35 mpg to 55 mpg from 2020 to 2030, hybrids, plug-in hybrids, 
and all electric cars make reaching that target technically feasible. They even raise the strong 
possibility that the goal can be achieved more quickly, and that more aggressive goals can 
then be set. The Massachusetts Institute of Technology report “On the Road in 2035” con-
cluded that doubling fuel economy of new cars by 2035, the reference date used in the MIT 
study, “is technically feasible, but achieving this in practice will require aligning the prefer-
ences of consumers and manufacturers through strong fiscal and regulatory incentives.”54

Although plug-in hybrid vehicles must be charged with electricity generated by power 
plants, including coal-fired plants, “recent studies have found that with today’s grid [where 
about 51 percent of the grid’s power is produced by coal-fired plants55] and driving pat-
terns, plug-in hybrids would reduce total emissions of heat-trapping gases from vehicles 
in the United States by 27 percent to 37 percent.”56 The reason is that a traditional internal 
combustion engine is astonishingly inefficient.57 A recent joint study by the Electric Power 
Research Institute and the Natural Resources Defense Council concluded that as older 
power plants are replaced by cleaner power plants, plants that capture and sequester their 
CO2 emissions, and renewable energy sources, greenhouse gas emissions from plug-in 
hybrids will decrease by 40 percent to 65 percent compared to conventional vehicles.58

Replacing oil with advanced cellulosic biofuels. Biofuels, including cellulosic ethanol, 
will be able to further reduce the use of oil. Earlier versions of the EISA proposed increas-
ing the mandate of 36 billion gallons of ethanol in 2020 by another 24 billion to 60 billion 
gallons per year. If this were achieved, it would reduce oil use by an additional 1.6 million 
barrels per day.59 

Biofuels have been called into question recently over concern about increased use of corn-
based ethanol. There is considerable debate concerning whether corn-based ethanol fuels 
reduce CO2 emissions compared to oil over their life cycle, whether the cost in both direct 
and indirect land destruction resulting from land clearing to produce crops for ethanol is 
too costly from an environmental standpoint, and whether the cost of using food crops to 
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produce ethanol is too great.60 There is, however, general consensus that the next genera-
tion of biofuels—primarily cellulosic biofuels—can be sourced from feedstocks that do 
not raise these concerns. To qualify for inclusion in the mandates, the EISA requires that 
new corn-based ethanol plants achieve at least a 20 percent reduction in CO2 emissions 
over the entire life cycle of producing the fuel and a 50 percent to 60 percent lifecycle 
reduction for cellulosic biofuels compared to conventional gasoline.61 

The current biofuel mandate of 36 billion gallons per year limits the amount that comes 
from grain-based ethanol to 15 billion gallons per year. Ethanol plants in operation or 
under construction already have a capacity of 13.6 billion gallons, so most of the grain-
based mandate has already been filled.62 Barring new evidence that grain-based ethanol can 
meet all of the above concerns, the 15 billion gallon grain-based mandate should not be 
expanded, and an increase from 36 billion to 60 billion gallons of ethanol per year should 
require sustainable biofuels that meet the life-cycle CO2 and environmental benchmarks 
set forth above. 

The Union of Concerned Scientists recently concluded that sustainable biofuel production 
is likely to be limited to 40 billion to 50 billion gallons using currently known feedstocks.63 
New biomass resources, such as ethanol produced using algae, will have to be developed to 
reach the level of 60 billion gallons.64 Nevertheless, there are 22 years until 2030, and given 
the rapid technological developments in this field65 reaching 60 billion gallons a year by 
2030 should be a reasonable target.

Reducing mileage traveled by offering shorter commutes and alternatives to driving.  
Oil use can also be reduced by a series of other measures designed to get the most mile-
age out of each car and reduce driving time. These measures could include increased mass 
transit opportunities and smarter growth measures that bring housing closer to places of 
work.66 They could also encourage people not to drive as much by offering pay-as-you-
drive insurance that would allow car owners to pay less insurance if they drive less and 
through congestion pricing. 

The federal government could also encourage increased efficiency of existing cars through 
maintenance measures such as providing vouchers for free maintenance, providing free air 
and accurate air gauges at all gas stations, and requiring efficiency standards on replace-
ment tires that would increase efficiency by 8 percent or more and reduce demand for oil 
by about 0.6 million barrels per day.67 Together these measures should reduce demand for 
oil by 1.4 million to 1.8 million barrels per day. 

Implementing all the demand reduction measures and biofuel proposals described above 
would enable the nation to reduce its use of oil by 9.45 million to 10.4 million barrels of 
oil per day by 2030. 
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Building cleaner coal plants 

Reducing the carbon footprint of power generation is essential. The electricity sector is 
now the largest source of greenhouse gas emissions, and electricity demand could increase 
with the deployment of plug-in hybrids or all-electric vehicle batteries. The first and most 
important challenge is to build new coal plants with carbon capture and sequestration 
technology. Utilities and their partners are now making fuel selections for future power 
plants that, once built, will have a projected lifespan of 50 years to 60 years. It is estimated 
that as many as 1,400 gigawatts of new coal-fired plants will be built around the world 
between now and 2030.68 The EIA projected in 2007 that 150 gigawatts of these new coal 
plants would be built in the United States.69 

Current state-of-the-art technology for conventional coal-fired power plants utilizes 
advanced, pulverized coal technology. A new 1,000 megawatt pulverized coal power plant 
without CCS produces about 5.4 million metric tons of CO2 annually. This means that 
if the projected 1,400 gigawatts of new plants are built using pulverized coal technology, 
as much as 7.56 billion additional tons of CO2 would be generated worldwide each year. 
This is roughly equivalent to the annual emissions in the United States, which currently 
emits about 7 billion tons of greenhouse gases per year. Emissions from these new plants 

The road to energy security

Oil imports Millions of barrels per day

2006 total petroleum imports (starting point) 12.4

2006–2030 projected business as usual increase in domestic consumption +  3.8 

2030 actual projected petroleum imports =  16.2

Reducing oil imports Millions of barrels per day

Projected reductions resulting from 2007 Energy Act by year 2030

Increasing vehicle fuel efficiency to 35 mpg by 2020 –  2.5

Increasing domestic biofuel production to 36 billion gallons per year by 2022 –  1.3

Increasing fuel efficiency to 39 mpg by 2020 –  0.4

Increasing fuel efficiency from 39 mpg by 2020 to 55 mpg by 2030 –  1.6

Increasing biofuel mandate from 35 in 2022 to 60 billion gallons per year by 2030 –  1.6

Implementing aggressive fuel efficiency standards for medium & heavy duty trucks –  .75–1.3

Reducing fuel use by other measures such as promoting mass transit, congestion pricing, telecommuting, etc. –  1.4–1.8

Increases in 2030 in domestic oil production including production in former off-shore moratorium areas –  1.8

Measures that reduce oil imports (2007 Energy Act mandates combined with other achievable reductions) =  11.35–12.3

Oil imports in 2030 4.85 to 3.9
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between now and 2030 would equal about 50 percent of all emissions from all power 
plants during the past 250 years and could neutralize all efforts to reduce emissions in 
other sectors.70 

Opposition is building against the construction of new traditional coal plants because of 
concerns about the viability of coal-fired plants in a carbon-constrained world. One recent 
study found that 59 proposed coal plants were either cancelled or suspended in 2007.71 
Traditional coal plants are finding it increasingly difficult to obtain financing. For example, 
several leading investment banks in early 2008 announced guidelines that make it more 
difficult to fund new traditional coal plants, at least until global warming legislation is 
enacted, because of concerns about global warming and uncertainty about future green-
house gas regulation in the United States.72 

If a cap-and-trade system results in a price for carbon that is low enough, uncontrolled coal 
plants might still be financially viable, although the future of the industry will only be truly 
secure if new coal plants that do not cause significant increases in CO2 emissions can be 
built. This can be accomplished if coal plants capture and sequester their CO2 emission 
in deep underground formations. The technology for new coal-fired power plants that is 
furthest along in development is known as integrated gasification combined-cycle. 

IGCC plants allow CO2 to be removed pre-combustion; a number of IGCC plants are in 
operation, and more are planned.73 The plants in operation do not yet capture CO2 emis-
sions, but most experts agree that there are no significant barriers to incorporating carbon 
capture into IGCC technology. At the same time, past combustion capture technologies 
are being developed for use with traditional pulverized coal plants that could supplement 
or supplant IGCC and be used to retrofit existing plants.74

Similarly, almost all experts believe that abundant and safe opportunities exist to sequester 
emissions.75 But rules for safe sequestration and storage reservoir tests must still be devel-
oped and demonstration projects must be completed. 

Despite the fact that there seem to be no technical barriers to developing CCS plants, their 
deployment could still take decades under a business-as-usual scenario. As with any new 
technology, there are companies that are willing to adopt the technology in an early phase 
and others who are skeptical or don’t believe it will work. And as described above, tradi-
tional coal plants that have to buy CO2 allowances are likely for many years to be cheaper 
to build and operate than the first generation of CCS plants. 

Congress should issue a performance standard that requires CCS by a date certain 
between 2016 and 2020—the period when most commentators think that CCS will be 
ready for deployment76—for all coal-fired plants that begin construction after the passage 
of global warming legislation. This will ensure the early deployment of plants with CCS, 
provide the maximum encouragement for technology development and sequestration 
testing, and avoid the massive increase in emissions that would occur from building more 
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traditional non-CCS, coal-based plants. The government should also provide subsides that 
eliminate the difference in construction and operating costs between a plant with CCS and 
a plant without CCS that has to purchase CO2 allowances in order to ensure support for 
deployment within the utility industry and avoid disparities in electricity costs between 
coal- and non-coal-dependent regions.77 The subsidies would diminish over time as the 
cost of acquiring allowances increases.78 

Supporting any coal plants, even ones that capture and sequester their emissions, will not 
come easily to the environmental community and to much of the public. But even if con-
struction of every new coal plant in the United States were stopped, coal plants would still 
be built in other countries, and these plants will make it almost impossible to arrest global 
warming if they do not limit their CO2 emissions. The only real solution is to develop and 
deploy capture and sequestration technology around the world as quickly as possible.
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Working with Developing and 
Developed Countries to Stop Global 
Warming and Reduce Demand for Oil

The United States and other developed nations cannot stop global warming from occur-
ring on their own. But the developed world has caused over 80 percent of the current CO2 
loading in the atmosphere, and it is therefore equitable for developed nations to imple-
ment mandatory reduction requirements first. The United States is the only developed 
country that has failed to do so. Western European countries have substantially reduced 
their CO2 emissions without the noticeable negative effects on competitiveness that are 
so feared by climate change doubters in the United States. 

In order to influence other nations, the United States must first act in a manner that gives 
credibility to its negotiating positions. This will require implementing strong short- and 
long-term measures to reduce greenhouse gas emissions in the United States, as well as 
developing a vision that enables the United States to articulate why worldwide action is 
necessary. Setting a goal of keeping greenhouse gas levels in the atmosphere below 450 
ppm would provide such a framework. Given sufficiently strong measures in the United 
States, we could argue convincingly that if the developing world does not act, it will be 
impossible to deal with global warming effectively. 

Key developing nations such as China, India, Brazil, and Mexico also will have to agree 
to the mandatory reduction requirements that are necessary to keep CO2 levels in the 
atmosphere below the 450 ppm goal. But action in those countries does not have to be 
on the same schedule as in the United States and the developed world, and might initially 
have to cover only selected, energy-intensive industries as long as the 450 ppm goal is met. 
The reduction goals in the developing world also do not have to be the same as those for 
developed nations. But they do have to be sufficient to keep CO2 levels in the atmosphere 
below 450 ppm. This will probably require that developing countries initially agree to 
reduce emissions growth substantially below business-as-usual projections, and achieve 
absolute reductions in emissions perhaps starting in 2020.

The United States and other developed nations can help developing nations by paying for 
CO2 emission reduction allowances generated by offset projects in developing nations79 
and through technology transfer programs. Offset programs both transfer funds to devel-
oping nations and reduce the cost of allowances in the United States; the offset allow-
ances can be used in the United States and will thus increase the supply of allowances. 
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Nevertheless, offsets cannot replace significant measures within developed countries to 
reduce emissions, and total reductions from developed and developing countries must be 
sufficient to avoid increases in atmospheric levels above 450 ppm. 

Some have argued for unlimited use of offsets, but this would not be consistent with the 
need for strong reductions in emissions in developed countries. Most proposed legislation 
in the United States limits international offsets to a percentage of all offsets in the sys-
tem—15 percent in the proposed Lieberman-Warner legislation. Moreover, as the emis-
sion reduction goals assumed by developing nations become tighter, these countries will 
want to take credit for reductions previously used as offsets, and this will put developed 
countries under more pressure to meet their emission reduction goals through domestic 
measures. 

There is one area of offsets in which the European Union has not permitted offset credits, 
but where the United States can take the lead: developing an offset program that allows 
credit for CO2 sequestered through avoided deforestation in developing countries. 
Deforestation in the tropics accounts for about 20 percent of all global emissions of C02,80 
and reducing deforestation would have great benefits for protecting biodiversity and the 
health of rural economies in the tropics. Many have voiced concerns about such credits 
“flooding” the market, but providing a cap on the number of eligible allowances would 
eliminate that risk, and in any case recent studies have concluded that such market flood-
ing is unlikely to occur.81 Recent studies have also shown that sufficient safeguards can be 
built into an avoided deforestation program to ensure the integrity of offset credits gener-
ated by these projects.82

The competitive consequences that would come from the United States acting before 
countries like China and India are not as unfavorable as critics contend. For instance, as 
author and New York Times columnist Thomas Friedman points out, clean energy and 
technologies that address climate change are likely to be among the most important com-
mercial opportunities of the future.83 In 2007, $148 billion was spent on alternative energy 
projects worldwide,84 and the potential market for clean coal technology runs into the 
trillions of dollars. Countries that do not regulate CO2 emissions will be at a competitive 
disadvantage in the race for a clean energy future.

There are also many ways that the United States can seek to keep its energy intensive 
industries competitive. One approach is to seek agreement from developing countries to 
meet an emission performance or efficiency standard for energy-intensive manufacturing 
operations that supply products to global markets. This would be an important first step 
for countries that are working to develop their own mandatory programs to counteract 
global warming. 

If that does not work, the United States could—as provided for in various proposed 
global warming bills—impose border tariffs on imported products from nations that have 
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not implemented greenhouse gas abatement policies comparable to those taken by the 
United States. There is an argument that placing identical CO2 requirements on domestic 
and foreign goods would not violate World Trade Organization requirements, although 
experts disagree on this point and unilateral border tariff adjustments could spark retalia-
tory measures. Congress could also ameliorate the competitive disadvantages of different 
greenhouse gas reduction requirements in developed and developing countries by provid-
ing extra allowances to domestic energy-intensive industries—or free allowances, in the 
case of an auction system—which those industries could sell to reduce the effect of CO2 
restrictions.

Reducing worldwide oil usage is also necessary to promote global stability and prevent 
transfers of wealth to producing nations that are not responsible actors. As is the case in 
the United States, there is little evidence that the world can produce enough conventional 
petroleum or synfuels to meet long-term demand at an economically sustainable price. 
The United States’ key contribution is to lead the way in producing sustainable biofuels 
and a new generation of highly efficient vehicles that drastically reduce oil use.
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Conclusion

Stopping global warming and lessening our dependence on imported oil are two of the 
greatest challenges the United States has ever faced. Solving them will require measures 
that are strong enough to achieve the desired results in a timely manner. Otherwise, the 
measures will be doomed to costly failure. The measures we choose must foster technolo-
gies and set standards that can be adopted globally in developing as well as developed 
countries. As daunting as these tasks are, the strategic consequences of failure are so great 
that we cannot ignore them any longer. 

With a set of wise and aggressive policies, the United States can first put its own house in 
order and then influence the rest of the world to build on our example and take the measures 
necessary for a successful global effort to arrest global warming and achieve energy security.
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