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TO: See Distribution List Attached

Attached for your information and guidance is briefing
material on the COy "Greenhouse" Effect which is receiving increased
attention in both the scientific and popular press as an emerging
environmental issue. A brief summary is provided along with a more
detailed technical review prepared by CPPD.

The material has been given wide circulation to Exxon
management and is intended to familiarize Exxon personnel with the
subject. It may be used as a basis for discussing the issue with

outsiders as may be appropriate. However, it should be restricted
-to -Exxon personnel and not distributed externally.

Very truly yours,
M. B. GLASER
MBG:rva
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SUMMARY

Atmospheric monitoring programs show the level of carbon dioxide in the
atmosphere has increased about 8% over the last twenty-five years and now
stands at about 340 ppm. This observed increase is believed to be the con-
tinuation of a trend which began in the middle of the last century with the

- start of the Industrial Revolution. Fossil fuel combustion and the clearing
of virgin forests (deforestation) are believed to be the primary anthropogenic
contributors although the relative contribution of each is uncertain.

The carbon dioxide content of the atmosphere is of concern since it can
affect global climate. Carbon dioxide and other trace gases contained in

the atmosphere such as water vapor, ozone, methane, carbon monoxide, oxides .
of nitrogen, ete. absorb part of the infrared rays reradiated by the earth.
This increase in absorbed energy warms the atmosphere inducing warming at the
earth's surface. This phenomenon is referred to as the "greenhouse effect”,

Predictions of the climatological impact of a carbon dioxide induced
."greenhouse effect" draw upon various mathematical models to gauge the tem=-
_perature increase, The scientific community generally discusses the impact
in terms of doubling of the current carbon dioxide content in order to get
beyond the noise level of the data. We estimate doubling could occur around
the year 2090 based upon fossil fuel requirements projected in Exxon's long
range energy outlook. The question of which predictions and which models best
simulate a carbon dioxide induced climate change is still being debated by
the scientific community. Our best estimate is that doubling of the current
congentration could increase average global temperature by about 1.3 to

3.1 C. The increase would not be uniform over the earth's surface with the
polar caps likely to see temperature increases on the order of 10 C and the
equator little, if any, increase.

Considerable uncertainty also surrounds the possible impact on society of such
a warming trend, should it occur, At the low end of the predicted temperature
range there could be some impact on agricultural growth and rainfall patterns
which could be beneficial in some regions and detrimental in others. At the
high end, some scientists suggest there could be considerable adverse impact
ineluding the flooding of some coastal land masses as a result of a rise in
sea level due to melting of the Antarctic ice sheet, Such an effect would

not take place until centuries after a 3 C global average temperature

increase actually occurred. )

There is currently no unambiguous scientific evidence that the earth is

warming. If the earth is on a warming trend, we're not likely to detect it
before 1995. This is about the earliest projection of when the temperature
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