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Moving Toward Sustainability

J. Ronald Bailey*

The world today relies primarily on petroleum to fuel
more than 800 million passenger cars, trucks, and
buses. On any given day, the International Energy
Agency estimates that more than 84 million barrels
of oil will be consumed worldwide, and this rate of
consumption is expected to grow along with increased
population and expansion of the global economy.
With growing demand and finite supplies of easily
recoverable petroleum, the cost of fuel for transportation
has increased rapidly over the last few years, and the
increase in cost is likely to accelerate as demand for oil
passes the “peak o0il” point when the increase in demand
for oil exceeds the rate at which new proven reserves
are being discovered. Clearly, the world’s addiction to
oil is not sustainable and will result in every increasing
cost unless alternative fuel sources and technologies for
transportation can be developed.

But cost of fuel for transportation is not the only
issue. Concern for the impact of human activity on the
environment has never been higher. This is especially
true with regard to concerns about global warming
which has been linked to increases in greenhouse
gases due to burning of fossil fuels. Public concern for
the environment has resulted in both legislative and
voluntary restrictions on carbon emissions in many
part of the world. This trend is expected to continue.

The electric vehicle industry is stepping up to the twin
challenges of increased fuel cost and environmental
impact with technology that has the potential to
provide sustainable transportation for all mankind.
Recent innovations in fuel cells, and advanced
batteries are particularly relevant to the development
of electric vehicles and associated infrastructure that
will be necessary to build a truly sustainable future for
transportation. Fuel cells require hydrogen that can be
produced from reformation of coal, natural gas or just
about any form of hydrocarbon. Producing hydrogen
without increasing the emission of greenhouse gases
can be done if electrolysis is used in conjunction with
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electricity produced by wind, solar or nuclear energy.
solar or wind energy. Hydrogen powered fuel cells
certainly have the potential to play an important role.
A recent study by the National Academies [1] provides
an optimistic scenario for the future of hybrid electric
and fuel cell powered vehicles as shown in Figure 1.

Driving the scenario described in Figure 1 is the
assumption that the supply of easily recoverable
petroleum is finite while the demand for vehicles will
continue to increase with population growth and the
expanding global economy. Considerable research has
been focused on fuel cell vehicles and infrastructure
[2] under a research program sponsored by the
U.S. Department of Energy (DOE). Small fleets of
hydrogen powered automobiles have been produced
by General Motors [3], Ford [4], Daimler Chrysler [5],
and Hyundai-Kia Motors [6] as part of this cooperative
program. Other consortia members have been focused
on hydrogen infrastructure, including generation,
compression, storage, and dispensing [7, 8, 9, 10, 11].
Hydrogen research is also being conducted within DOE
at the new fuel cell research laboratory at the Savannah
River National Laboratory, Oak Ridge National
Laboratory, Argonne National Laboratories [12, 13],
and the National Renewable Energy Laboratory [14],
and Lawrence Livermore National Laboratory [15],
and Los Alamos [16]. Internationally, BMW, Toyota and
Honda have all demonstrated prototype hydrogen fuel
cell powered automobiles.

While the great majority of hydrogen fuel cell research
to date has been focused on automobiles, some work has
been done in mass transit. In a report to Congress [17],
the Federal Transit Administration outlines the role
that fuel cell powered buses can play in mass transit.
A recent technical evaluation of fuel cell bus operations
has been conducted by the National Renewable Energy
Laboratory [18]. Findings indicate that new hydrogen
fuel cell buses do not yet have performance metrics that
exceed diesel powered buses in the areas of availability
and mean time between road calls, resulting in reduced
operating miles per month. As expected, miles per gallon
equivalent for the hydrogen fuel cell buses exceeded
conventional buses, but fuel costs and overall operating
costs for the fuel cell buses were higher, ranging from one
dollar to six dollars per mile for the hydrogen powered
fuel cell buses compared with somewhat lower costs for
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Figure 1: Market penetrations scenarios for hybrid and fuel cell powered vehicles

the conventionally powered buses. More information
on performance of hydrogen powered fuel cell buses
is expected in the near future from the National Fuel
Cell Bus Program begun in 2006 with support from the
Department of Transportation. It is too early to expect
reports on the outcomes of these studies, but it can be
anticipated that many of the technical and operational
challenges will be addressed by this program. While
the potential for fuel cell powered vehicles remains
very positive, much work remains to be done. This
issue of the Journal includes papers on this fuel cells,
use of wind energy to produce hydrogen, and tolls that
are needed to promote maximum and appropriate use
of electric vehicles as part of the solutions needed to
provide a truly sustainable future for transportation.
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