
Petroleum, or crude oil,
isn’t an endless resource.
Every year, the world
consumes more gasoline
and diesel, liquid fuels that
are made from crude oil,
and sooner or later oil flow
will start to trickle. But
experts argue over just how
much oil we have left.
Estimates about when
world petroleum produc-
tion will reach a peak range anywhere from 2005
to 2020.

Petroleum-based fuels are a major source of
carbon dioxide, which causes global warming.
And if we don’t know how much oil there is, we
can’t know for sure how much carbon dioxide
(CO

2
) will be emitted over the next few decades.

Alex Farrell at the Climate Decision Making
Center is trying to understand how petroleum
estimates can affect the scientific predictions of
CO

2
 emissions, and thus change our perception of

global warming.

“Emission forecasts typically assume more con-
ventional petroleum than we might have,” says
Farrell, an assistant professor in the Energy and
Resources Group at the University of California at
Berkeley. “No one analyzes the uncertainty in the
estimates of petroleum production when predicting
the future of CO

2
 emissions.”

One of two things is likely if the forecasts of
petroleum availability are right and we reach peak
production within the next twenty years. One
result would be an oil shortage and consequent
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The drop in crude oil supplies might increase the use of
artificial fuels that increase carbon dioxide emissions.
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economic disaster. But the scenario that’s more likely, says Farrell, is
that we will switch to low-quality petroleum or manufacture liquid

fuels. Synthetic fuels, also called synfuels, can be made from
sources such as coal, natural gas and even waste plastic. They’re
relatively easy and cheap to make, but come with a caveat.
“Synfuels are very nasty,” he says, “they have much more carbon
dioxide in them than crude oil.”

This scenario is very likely to happen because in the next two
or three decades we probably won’t have a good way to use
renewable energy in cars, trucks and airplanes. Instead, we
might still depend on petroleum fuels. Moreover, countries
could increase their synthetic fuel production to limit oil im-
ports and thus increase energy security.

With CDMC support, Farrell and his graduate student Adam
Brandt are using computer models to simulate how CO

2
 emissions

will increase in this case. Their model is based on an earlier model
created by the National Institute of Public Health and Environmental Protection

in Bilthoven, The Netherlands. The Dutch model shows how the world’s oil production will change
from 2000 to 2050, depending on how
much natural fuel resources are available,
changes in energy prices, and changes in
the technology to extract petroleum,
convert it to various fuels and transport it.

Farrell and Brandt’s new model, which
they call ROMEO (Regional Optimal
Model for Emissions from Oil Substi-
tutes), incorporates the cost and emissions
associated with synthetic fuel technology.
It shows how CO

2
 emissions will increase

for each synthetic fuel in 17 different
geographical areas. It can also show the
combined results for all the fuels over the
entire world.

The next step is to add the effects of bio-
fuels, electricity and hydrogen-powered
vehicles, and the increase in synfuel production due to energy security issues. The researchers also plan
to extend the model to simulate the emissions future up to 2100.

The carbon emissions from various sources of
petroleum. All numbers are measured as gigatons

of Carbon in gigabarrels of fuel.


