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Technology already exists to stabilize global
warming

August 12 2004

Analysis shows how to control carbon emissions for 50 years

Existing technologies could stop the escalation of global warming for 50
years and work on implementing them can begin immediately, according
to an analysis by Princeton University scientists.

The scientists identified 15 technologies - from wind, solar and nuclear
energy to conservation techniques - that are ripe for large-scale use and
showed that each could solve a significant portion of the problem. Their
analysis, published in the Aug. 13 issue of Science, indicates that many
combinations of these 15 technologies could prevent global emissions of
greenhouse gasses from rising for the next five decades.

The finding counters the common argument that a major new technology
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needs to be developed before greenhouse gasses can be controlled, said
professors Stephen Pacala and Robert Socolow, who conducted the
study.

"It certainly explodes the idea that we need to do research for a long
time before getting started," said Pacala, a professor of ecology and
evolutionary biology and co-director with Socolow of Princeton's
Carbon Mitigation Initiative.

"If we decide to act, we will need to reduce carbon emissions across the
whole global economy," said Socolow, a professor of mechanical and
aerospace engineering. "Fortunately, we have the tools to do this,
especially if we think in terms of 50-year campaigns, not instant
solutions."

Although the current study did not examine the costs of scaling up each
of the 15 possible technologies, the authors point out that implementing
the measures would likely generate economic benefits, including
creating new industries, reducing the U.S. dependence on foreign oil and
lessening the need for other pollution-control expenses associated with
burning coal and other fossil fuels.

Carbon the culprit

The study focuses on the main contributor to greenhouse warming,
carbon dioxide, which comes from burning carbon-based fossil fuels
such as oil, natural gas and coal. Throughout Earth's history, changes in
carbon dioxide levels have been linked to changes in climate. Current
global emissions of carbon dioxide contain 7 billion tons of carbon per
year. That amount is projected to double to 14 billion tons per year over
the next 50 years as the world population increases and people consume
more energy. To keep emissions stable, technologies and conservation
efforts would have to prevent 7 billion tons worth of emissions per year
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Pacala and Socolow show how each of the 15 options they identified
could prevent 1 billion tons a year worth of carbon emissions by 2054.
To illustrate their idea, the researchers created a graph that divides the
problem into seven 1 billion-ton-per-year "wedges." (See figures.) In
their paper and 51 pages of supplementary online material, they identify
opportunities and difficulties associated with each option and compare
alternative combinations of seven "wedges."

Several of the options, for example, involve capturing carbon dioxide at
power plants or other locations and storing it deep underground (carbon
dioxide gas already is commonly injected into the Earth as part of some
oil drilling operations). Others involve improving energy conservation
faster than the modest improvements that are continually occurring. The
researchers identify various renewable energy sources, including solar
and wind, that could be scaled up faster than current projections.
Changes in forestry and farming techniques also could lead to substantial
reductions in carbon emissions.

Pacala and Socolow caution that scientists must continue researching
alternative sources of energy because new measures will be required
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after 50 years. By that time, some of the 15 technologies will have
reached their full potential and may not be able to keep up with
increasing demand.

Case for action

Pacala and Socolow said that limiting carbon emissions to present-day
levels for 50 years would put the world on a track to stabilize the
concentration of carbon dioxide in the atmosphere at about 500 parts per
million. That would be roughly a doubling of the carbon dioxide content
compared to the pre-industrial level of 280 parts per million. If
emissions are left unchecked, it would be difficult to stabilize below a
tripling. The current concentration is about 375 parts per million.

The authors acknowledged that their analysis does not address the
question of why it is necessary to act in the first place. "Ideally, scientists
and economists would produce a rigorous analysis showing that the
benefits of controlling greenhouse gases outweigh the risks of not doing
so," said Pacala. "But the rigorous analysis is not going to be possible
until the warming is upon us — or not, as the case may be," Pacala
continued. "The alternative to acting now is to watch the experiment
happen and then find out how accurate we were."

A strong case for action comes from three lines of evidence, said Pacala.
First, investigations of the Earth's climate over the last million years
show that various factors, such as changing carbon dioxide levels, tend to
reinforce each other and cause the temperature "to switch all at once" as
it has during previous ice ages, Pacala said. "We understand those
feedback mechanisms somewhat, but not completely, and that is scary."

A second reason for concern comes from current observations of
change, including warming temperatures and the melting of ancient ice
in glaciers, said Pacala.

4/5



PHYS 19X

Lastly, the computer models that explain past climate behavior and
predict future changes indicate that increasing the level of carbon
dioxide will cause long-term warming. "The models are not perfect but
they are based on sound principles," Pacala said.

"You put it all together and you say, "This looks dangerous.' And then
when you find that we already have the technology to deal with it, we
say, 'Why not?"" Pacala said.

"We'll have to spend real money," Socolow said, "but addressing the
global carbon problem now will provide a tremendous stimulus to the
economy and will promote the development of needed international
institutions, while averting the most serious environmental
consequences."

Source: Princeton University
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