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How the Next U.S. President Should Slow Global Warming

Elizabeth Lokey
University of Colorado

Abstract:

This paper addresses the energy technologies and policies that the next U.S. president should immediately
implement to slow global warming. Increased reliance on renewable energy through deployment of a National
Renewable Portfolio Standard will help meet increased customer demand in a sustainable way. Carbon regulation
through an internationally fungible cap and trade system will help make renewables more cost competitive with
conventional energy. Mandating National Energy Efficiency Portfolio Standards will also help decrease electrical
demand and reduce the need for large investments in new generation. Within the transportation sector, plug-in
hybrid and electric vehicles should be rapidly deployed to shift this sector’s liquid fuel requirements to the
electrical grid.
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Introduction:

The next president of the United States should recognize global warming as the most pressing
environmental challenge facing this generation and rally citizens around a coherent energy policy that will help
mitigate global warming through long and short-term federal policy initiatives during her first 100 days in office.
In the spirit of the Apollo and Manhattan projects, the president needs to convince the American public that
tackling global warming will not be cheap, but its costs will pale in comparison to the damage that would result
from a changing coastline, the spread of tropical diseases in the U.S., and a host of other associated warming
threats. She should explain that the legislation proposed will minimize governmental spending and instead rely
on market-based policies to shift the economy away from a dependence on fossil fuels. Unlike past efforts at
energy policy, like the Energy Policy Act of 2005, which have lacked focus and allocated sums of money to
disparate interests from the oil and gas industries to hydrogen research, the President’s plan will make bold steps
towards a sustainable energy future that slows global warming by addressing the electric, end-user, and
transportation sectors.

The Electric Sector: Increased Renewables _

The president should first address the electrical sector, which accounts for 40% of all GHG emissions.'
Some types of renewable energy like wind, geothermal, and hydro are cost-competitive with traditional coal and
natural gas-based electricity, and others should receive subsidies in areas where their development is appropriate.”
Currently, 25 states have Renewable Portfolio Standards, which mandate that utilities derive a portion of their
electricity from renewable energy sources."” The president should implement a National Renewable Portfolio
Standard of at least 20% by 2025, which would decrease overall U.S. emissions by 17.7%, and invest in research
and development for improved energy storage of variable resources like solar and wind energy through highly-
efficient and environmentally-benign compressed air energy storage and pumped hydro.” States with poor
renewable energy sources would be eligible for federal subsidies that should decrease the premium of renewable
energy over conventional energy. Given the ample solar resources in the Southwest, biomass in the Southeast,
geothermal sites in the Northwest, and wind in the West, the U.S. has a plethora of untapped sites for renewable
energy generation."

Any price differential between renewable energy and conventional energy could be leveled as
conventional energy is made to be more expensive through deployment of a national cap-and-trade system for
carbon emissions. The next president should ratify the Kyoto Protocol and implement a domestic cap-and-trade
system for greenhouse gases that is fungible with the European Trading Scheme. By integrating this trading
system into the global marketplace and recognizing international projects that absorb or avoid the emission of
carbon as valid allowances, the market will determine the most cost-effective carbon reductions. Adopting carbon
emission targets and allocating a limited number of tradable carbon emission allowances to utilities as proposed
by the McCain-Lieberman Climate Stewardship Act would help make renewable energy cost competitive with
energy derived from fossil fuels." If the number of allowances given did not satisfy the load-serving entity’s
emissions, the utility could purchase carbon allowances from another power supplier, replace inefficient
equipment, invest in carbon offset projects, utilize carbon scrubbers, or replace its fossil fuel generation with
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renewables to fulfill its carbon obligations. Later these caps could be applied to airlines, industrial factories, and
vehicle owners. Joining the international effort to slow warming will provide a positive example for other large
emitters like Australia who have not ratified the Protocol and allow the U.S. to help shape the effort to slow
warming in the years after 2012 when the Kyoto Protocol expires.

Since coal and natural-gas based power plants will continue operating until they can be phased out, the
carbon released from these fossil fuels could be mitigated by using improved pollution controls. Mercury and
sulfur and nitrogen oxides pollution from power plants can be almost completely eliminated with new scrubbers.
And, carbon emissions can be reduced by 82% on sunny days and 50% on cloudy days by feeding the stack
emissions to algae.™

The Industrial, Residential, and Commercial Sectors: Energy Efficiency Portfolio Standards

In addition to this shift in the electrical and transport sectors, the president should implement energy
efficiency standards which help industrial, residential, and commercial energy customers save money and avoid
carbon emissions by using less energy to power buildings and factories. Fully exploiting energy efficiency
measures could negate the need for new base load electricity as these measures significantly reduce overall
energy demand throughout the day and night. This reduced demand will slow the recent momentum for new
nuclear facilities, which can fill base load energy demand without emitting carbon, but should not be pursued
because of the unresolved problems with nuclear waste storage, proliferation threats, and a limited supply of
uranium.”™ Power companies could be compensated for their loss in revenues as a result of efficiency measures
by either decoupling the company’s profits from its sales like power providers in California have done
successfully or allowing utilities to charge customers for their lost revenues.™

On a per kilowatt-hour (kWh) basis, energy efficiency is cheaper than generation; energy efficiency
measures cost an average of 2.9 cents per kWh to implement while conventional electricity derived from coal
costs a minimum of 3-4 cents per kWh to generate.” For each dollar that the federal government invests in energy
efficiency standards, $165 is returned to the American public in the form of energy savings. Retrofitting an
incandescent lighting system with a compact fluorescent one as Wal-Mart currently advocates can decrease
energy needs up to 75%." Also, since energy efficiency measures avoid line losses and charges associated with
transmission and distribution, they are preferable to new generation. Improvements in insulation and better
design practices like orienting windows to face the South and using strategic overhangs that block summer sun
rays can decrease emissions from natural gas and oil, which are used for heating, and reduce electrical usage to
run air conditioners.™ To promote more energy efficiency, the president should follow the lead of several states
by implementing a National Energy Efficiency Portfolio Standard that specifies a minimum efficiency of
appliances sold and new buildings constructed.™ Additionally, energy users whose needs per square foot for heat
and electricity exceed the national average should be required to pay a carbon tax for each kWh or British
Thermal Unit of natural gas used in excess of the average.

The Transport Sector: Transition from Liquid Fuels

The president’s policies towards the transportation sector, which accounts for 32% of greenhouse gas
(GHG) emissions, *" should decrease GHG emissions and reliance on foreign oil by shifting current liquid fuel
requirements to the electrical grid. Using the aforementioned reformed electrical grid that relies more on
renewable energy, demand side management, and carbon pollution controls to power plug-in hybrid and electric
vehicles could decrease overall emissions and reduce U.S. reliance on foreign oil. Eliminating the military
infrastructure used to guard oil trade routes and secure our petroleum imports would free up an estimated $132.7
billion annually of taxpayer dollars that could be funneled into this effort."

Since Toyota and General Motors already have plug-in hybrid prototype vehicles™" and the current
electrical grid could support 84% of the U.S. fleet if all vehicles were converted, plug-ins are a plausible short-
term transportation solution.”" The grid currently supports the largest requirements at any given time, which
usually occurs in the middle of hot summer days when appliances and air conditioners are running at full
capacity. Therefore, at night, when most people do not use much electricity, the grid has approximately 50%
excess capacity. If plug-in hybrid vehicles were charged at night, then this excess capacity could be exploited.
Switches that allow vehicles to charge only during these “off-peak” times would ensure that an additional burden
was not placed on the electrical grid during the day.

Plug-in hybrids, just like hybrids on the market today, would undoubtedly cost more than internal
combustion engine vehicles with comparable performance.”™ However, this cost differential could be paid for in
part by utility companies since plug-in and electric vehicles could be docked during the day at stations that allow
the electrical grid to use the car’s battery as storage. When the grid experiences high demand, the energy stored
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in car batteries could be utilized to supplement current needs. In this way, these vehicles could absorb excess
wind or solar energy placed on the grid at random times and provide electricity that could be dispatched when
needed.” Plug-in hybrids would be more economical to fuel since it costs only an average of 2.7 cents per mile
to charge the battery as opposed to 11.5 cent per mile to fuel a gas-powered car.™ Adding a carbon tax to the
price of gasoline so that U.S. prices at least double and are similar to those in Western Europe would make these
fuel savings even more important and help shift the market to favor plug-in hybrids.™"

Plug-in hybrids do still rely in part on gasoline and emit some tailpipe emissions; therefore, long-term
transportation solutions also must be sought. The liquid fuel requirement of plug-in hybrids could most likely be
eliminated in the near future as electric vehicles are further refined. Currently, drivers want to be able to travel
about 300 miles before refueling or recharging. This range is not yet possible for a battery-powered vehicle
because the battery storage would cause the car to be prohibitively heavy. However, as light-weight, energy-
dense batteries are refined, this type of travel may soon be possible in a vehicle that has no liquid fuel. A
company called Tesla Motors has developed an electric car that can outperform some sports vehicles by using a
lithium-ion battery.™" Further refining of high energy density batteries could also allow for faster recharging so
that electric vehicle drivers could “power-up” at retrofit gas stations in a matter of minutes. Or, batteries could be
designed for easy removal, and drivers could swap depleted batteries with charged ones at gas stations.

Although plug-in hybrid and electric vehicles are the most technically feasible and economically viable
short-term alternative to petroleum, many Americans believe that ethanol or hydrogen could supply future U.S.
transport needs. These beliefs are popular because of the recent attention these alternatives have been given by
President George W. Bush in the 2003 and 2005 State of the Union Addresses and the $5.78 billion (ethanol) and
$4.06 billion (hydrogen) authorized to be spent on them in the Energy Policy Act of 2005.”" The next president
should redirect these research dollars into the aforementioned transportation programs because neither hydrogen
nor ethanol will provide viable alternatives to petroleum in the short-term.

Switching to ethanol seems to be an easy transition because the U.S. has an infrastructure that currently
supports liquid fuels. However, the U.S.’s pipeline system could not be utilized to transport this new fuel since it
was designed for non-corrosive materials that do not mix with water. Ethanol would have to be transported by
glass-lined or stainless steel pipes or trucks.”™" The fossil fuel inputs to grow, harvest, refine, and transport the
inputs for ethanol mean that it is far from being a carbon-neutral.™"" A lifecycle analysis of the embodied energy
in ethanol production from corn shows that the process requires 29 percent more fossil energy than the fuel
produces.™" Furthermore, in order to provide enough ethanol to support just one-third of U.S. vehicles, more
cropland than is currently used to feed all U.S. citizens would be needed.™" Brazil is able to serve half of its
country’s needs with ethanol because of its lower fuel demand and climate which supports sugarcane, a feedstock
with an energy content eight times that of corn.”™™ Cellulosic ethanol made from fibrous material like corn husks
has the potential to yield up to three times as much energy as corn, but the processes and enzymes necessary to
break down cellulosic material are currently expensive and the problem of how to transport high volume, low
density crop residue from fields to a biorefinery in an economical way remains unsolved.”™

Hydrogen has also been touted as the next transportation fuel. However, myriad challenges with respect
to Proton Exchange Membrane fuel cell durability and how the hydrogen is isolated from other atoms, stored, and
transported lead many experts to the conclusion that “it is unlikely that hydrogen will ever become an important
energy carrier in a sustainable energy economy.”*

In summary, the next president should address the nation with a sense of urgency about global warming,
presenting this challenge as an opportunity for new technological innovation, and take aggressive steps to support

1) National Renewable Energy Portfolio Standards of at least 20% by 2025,

2) Ratification of the Kyoto Protocol and implementation of a globally-integrated cap-and-trade system
for carbon emissions from power plants and eventually other polluting industries, and

3) National Energy Efficiency Portfolio Standards that mandate minimum efficiency standards for
appliances, new buildings, and a carbon tax for existing inefficient buildings.

4) Rapid research, development, and deployment of plug-in hybrids and continued research on electric
vehicles,

If these policies are implemented through policy instruments like a market-based like a cap-and-trade
system for carbon, American taxpayers should not have to pay more, but instead will only see their taxes
allocated to different, more attainable and sustainable energy alternatives. These bold initiatives from the U.S.
will involve the global community as they provide an excellent example for developing countries to follow and
prompt innovation in other developed countries.
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