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C H A P T E R  T W E L V E

Climate Change

The effort to understand and respond



• Greenhouse gases tend to warm the
atmosphere, and sulfate aerosols cause
regional cooling. Most greenhouse
gases will remain in the atmosphere
for many decades to a century or
more; sulfate aerosols are removed
after several years.

• The Earth’s surface temperature
has increased by about one degree
Fahrenheit over the last century.

• Sea level has increased 4-10 inches
during the last century, and mountain
glaciers are retreating worldwide.

• Models that account for the
observed increases in the atmospheric
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developed and developing countries to
markedly reduce the emissions of
greenhouse gases from industrial,
energy supply, energy demand, and







the increased atmospheric concentration
is mostly due to human activities. The
largest sources of U.S. methane emissions
are landfills, agriculture, coal mining,
and the production and processing of
petroleum (Figure 12.3).

Nitrous oxide is approximately 320
times more heat absorbent than CO2,
although nitrous oxide emissions are
much smaller by volume. Nitrous oxide
is produc 35 ltumaly from a wxidevarietye



house gases whose manufacture and



peratures will rise by about 1.8o to 6.3o F
by 2100. Global average temperature
changes of this magnitude would be
greater than recent natural fluctuations
and would occur at a rate significantly
faster than has occurred over the last
10,000 years (Figure 12.5).

Based on these calculations, sea level
is projected to rise by 6 to 38 inches by
2100, continuing the trend of thermal
expansion of the oceans and glacial melt-
ing. Rising global temperatures are gen-



greenhouse gas concentrations in 2100,
temperatures would continue to increase
for several decades, and sea level would
continue to rise for centuries. Although
much is already known about the green-
house effect and the basic heat-trapping
property of the gases is essentially undis-
puted, substantial reduction in key
uncertainties (detailed quantification of
timing, magnitude, and regional patterns
of change) may require a decade or
more.  

DIRECT IMPACTS AND
SOCIAL RESPONSES

The regional and global impacts from
human-induced climate change could
add significant new stresses on ecological
systems that are already affected by pollu-
tion, increasing resource extraction, and
unsustainable management practices.
The most vulcunabl
(systemt arAlteas-)Tj

T*
withut the gimamosesssitivibst
miontnge could









Climate Change. This landmark treaty
called for cooperation among all nations
in addressing the risks of climate change
and established as a non-binding aim that
developed countries seek to return their
greenhouse gas emissions to 1990 levels
by the year 2000.

On Earth Day in 1993, President
Clinton announced the U.S. program to
meet this goal. The Climate Change
Action Plan included almost 50 largely
voluntary measures aimed at reducing
net greenhouse gas emissions while sav-
ing industry and the public billions of
dollars in reduced energy costs. The plan
relied extensively on innovative public-
private partnerships to encourage devel-
opment and enhanced diffusion of ener-
gy- and cost-saving technologies (Box
12.2). The original goals outlined in the
plan called for reductions in emissions of
over 100 million metric tons of carbon

equivalent (roughly 8 percent below
baseline growth). These reductions
would be achieved at an estimated cumu-
lative savings of $61 billion to the U.S.
economy between 1990 and 2000.

In the two years since the Plan was
announced, considerable progress has
been made in implementing many of the
actions. For example, the Climate Chal-
lenge program has attracted participation
by utilities representing over half of the
Nation’s electricity production. These
companies have agreed to undertake a
wide range of activities aimed at reducing
net greenhouse gas emissions (Box 12.3).

Other actions have facilitated the
increased market diffusion of energy effi-
cient lighting through the Green Lights
programs (Box 12.4) and the use of ener-
gy-saving office computers, printers, and
other office equipment through Energy
Star products (Box 12.5).

Climate  Change

C H A P T E R  T W E L V E 217

Box 12.2 
Highlights of the Climate Change Action Plan

The Clinton Administration’s Climate Change Action Plan:

• Identifies and promotes the use of energy-efficient products. The plan provides
opportunities for corporate purchasers and consumers to make educated decisions
on ated ths.as

•
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Despite the substantial success of
actions under the Plan, it now appears
likely that the U.S. will fall far short of
the original goal of returning net green-
house gas emissions to 1990 levels by the
year 2000. Actions under the Plan have
been scaled back due to significant bud-
get reductions and policy restrictions that
have been imposed by Congress over the



the fuel efficiency of current models with-
out sacrificing cost, comfort, or safety.

Substantial energy savings and green-
house gas reductions also appear possible
in the buildings sector. The Building and
Construction Initiative aims to improve
the competitive performance of this $800
billion industry by developing better con-
struction technologies through reducing
waste and pollution as well as through
improved performance, comfort, cost,
safety, and durability.

The Administration’s Environmental
Technology Initiative represents another
opportunity to encourage private sector
efforts to develop and disseminate superi-
or environmental technologies, including
those that reduce greenhouse gas emis-
sions. Overall, environmental technolo-

gies represent an estimated market of
$180 billion in the United States and
support more than 1.2 million jobs.
Global markets are estimated at 3-4 times
the U.S. market. This market opportunity
represents one of the most promising





Climate  Change

C H A P T E R  T W E L V E 221



REFERENCES

Christy, J.R., and R.T. McNider, “Satellite Greenhouse Warming,” Nature, Vol. 367 (1994), p. 325.



Climate  Change

C H A P T E R  T W E L V E 223

Executive Office of the President, The Climate Change Action Plan (EOP, Washington, DC,
1993).

Executive Office of the President, Office of Science and Technology Policy, Climate Change
July 1996: Key Findings of the Second Assessment Report of the Intergovernmental Panel on Cli-
mate Change (EOP, Washington, DC, 1996).

Executive Office of the President, Office of Science and Technology Policy, Climate Change
July 1996: State of Knowledge (EOP, Washington, DC, 1996). 

Karl, T.R., R.W. Knight, and N. Plummer, “Trends in High-Frequency Climate Variability in
the Twentieth Century,”  Nature, Vol. 377 (1995), pp. 217–220.


