By 2057

How to Cut
Emissions
Scientists warn that current CO2
emissions should be cut by at
least half over the next 50 years
to avert a future global warming
disaster. Princeton researchers
Robert Socolow and Stephen Pacala
have described 15 “stabilization
wedges” (far right) to realize that
goal using existing technologies.
Each carbon-cutting wedge would
reduce emissions by a billion metric
tons a year by 2057. Adopting any
combination of these strategies
that equals 12 wedges could lower
emissions 50 percent.

Three possible
paths for future
carbon emissions:
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CARBON CAPTURE AND STORAGE
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Introduce systems to capture CO2
and store it underground at 800
large coal-fired plants or 1,600
natural-gas-fired plants.
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REDUCE emissions by half
over the next 50 years by

cutting 4 more wedges,
then reduce further
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Use capture systems at coalderived hydrogen plants producing fuel for a billion cars.
Use capture systems in coalderived synthetic fuel plants producing 30 million barrels a day.
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Improve fuel economy of the two
billion cars expected on the road
by 2057 to 60 mpg from 30 mpg.

Improve coal-fired power plant
efficiency to 60 percent from 40
percent.

by 2057, then
reduce further
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EFFICIENCY AND CONSERVATION

Increase efficiency in heating,
cooling, lighting, and appliances
by 25 percent.

cutting 8 wedges

Global carbon
emissions are
estimated at
8 billion metric
tons a year.

LOW-CARBON FUELS

Replace 1,400 large coal-fired power
plants with natural-gas-fired plants.

In the past
50 years

Displace coal by increasing production of nuclear power to three times
today’s capacity.

5

5

Rising carbon
emissions

4
4

+3.6˚F
450 ppm

RENEWABLES AND BIOSTORAGE

Increase wind-generated power to
25 times current capacity.

GLOBAL
CARBON
EMISSIONS

Increase solar power to 700 times
current capacity.

New
technologies

(billions of metric tons a year)
3.7 metric tons of CO2 emissions
contains a metric ton of carbon
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Each strategy listed below would,
by 2057, reduce annual carbon
emissions by a billion metric tons.

Reduce miles traveled annually
per car from 10,000 to 5,000.

O Warming Trends For more on climate from
National Geographic and NPR, visit ngm.com/
climateconnections and npr.org/climateconnections.
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bigger TVs, and—well, enough said. We need to
figure out how to change those habits.
Probably the only way that will happen is if
fossil fuel costs us considerably more. All the
schemes to cut carbon emissions—the so-called
cap-and-trade systems, for instance, that would
let businesses bid for permission to emit—are
ways to make coal and gas and oil progressively more expensive, and thus to change the
direction in which economic gravity pulls when
it applies to energy. If what we paid for a gallon
of gas reflected even a portion of its huge environmental cost, we’d be driving small cars to the
train station, just like the Europeans. And we’d
be riding bikes when the sun shone.
The most straightforward way to raise the
price would be a tax on carbon. But that’s not
easy. Since everyone needs to use fuel, it would
be regressive—you’d have to figure out how to
keep from hurting poor people unduly. And
we’d need to be grown-up enough to have a real
conversation about taxes—say, about switching
away from taxes on things we like (employment)
to taxes on things we hate (global warming). That
may be too much to ask for—but if it is, then
what chance is there we’ll be able to take on
the even more difficult task of persuading the
Chinese, the Indians, and all who are lined up
behind them to forgo a coal-powered future
in favor of something more manageable? We
know it’s possible—earlier this year a UN panel
estimated that the total cost for the energy transition, once all the pluses and minuses were
netted out, would be just over 0.1 percent of the
world’s economy each year for the next quarter
century. A small price to pay.
In the end, global warming presents the greatest test we humans have yet faced. Are we ready
to change, in dramatic and prolonged ways, in
order to offer a workable future to subsequent
generations and diverse forms of life? If we are,
new technologies and new habits offer some
promise. But only if we move quickly and decisively—and with a maturity we’ve rarely shown
as a society or a species. It’s our coming-of-age
moment, and there are no certainties or guarantees. Only a window of possibility, closing fast
but still ajar enough to let in some hope. j

Projected emissions of
16 billion metric tons
of carbon a year

Today

2057

may be needed
after 50 years to
lower emissions
further to reach a
zero net level
(CO2 emissions
minus CO2
naturally absorbed
by Earth’s land
and oceans).

Increase wind power to 50 times
current capacity to make hydrogen
for fuel-cell cars.
Increase ethanol biofuel production
to 50 times current capacity. About
one-sixth of the world’s cropland
would be needed.
Stop all deforestation.
Expand conservation tillage to all
cropland (normal plowing releases
carbon by speeding decomposition
of organic matter).
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