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THEHYDROGEN
BALM?
Author Jeremy Rifkin sees a better, post-petroleum world

Lately, interest in
hydrogen as an ener-
gy source has gone
from a simmer to a
boil. Believers say
harnessing hydrogen
could wean the world
from oil, slow global
warming, and lift bil-
lions out of poverty.

Even President Bush has
called fuel cells, which turn hydrogen
into electricity, "the wave of the fu-
ture." On Sept. 5, an ad hoc coalition of
companies including DuPont and 3M
asked Congress to spend $5.5 billion
over the next decade to advance fuel-
cell development.

And now the hydrogen movement
has a marquee spokesman. Jeremy
Rifkin, liberal social critic and best-
selling author, has written a book pub-
lished this month called The Hydrogen
Economy: The Creation of the World-
wide Energy Web and the Redistribu-
tion of Power on Earth. Although
Rifkin is no expert on the physics, he
gives the hydrogen cause a social di-
mension. He argues that cheap hydro-
gen could make the 21st century more
democratic and decentralized, much
the way oil transformed the 19th
and 20th centuries by fueling the'
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rise of powerful corporations and na-
tion-states. With hydrogen, writes
Rifkin, "Every human being on earth
could be 'empowered.'''

The hydrogen hype, however, may
be too much, too soon. While hydro-
gen's abundance and cleanliness make
it the favorite as the fuel of the future,
fossil fuels still have a cost advantage.
And it's not obvious that even when
hydrogen does come into widespread
use, democracy will follow. "I don't see
the logical connection quite that clearly,"
says Amory Lovins, the Colorado sci-
entist and environmental advocate who
has spent 30 years proselytizing for hy-
drogen and renewable energy sources.

In the future hydrogen econom~ as
it is widely envisioned, electricity from
clean, renewable sources such as the sun
and wind will be used to derive hydro-
gen from other substances-mostly nat-
ural gas at first, then water, the purest
source. The hydrogen can be stored, then
consumed in fuel cells where it's need-
ed-say, to power a motor vehicle or to
heat a building. Combining hydrogen and
oxygen in fuel cells generates electricity,

pure water, and nothing else,
making it the ultimate

zero-emission fuel.
Yet the hydrogen

economy can1 deve~
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op until there's a sharp drop in the cost
of clean sources of electricity, such as
from solar cells or wind turbines. That's
because hydrogen, unlike oil or coal,
doesn't exist in nature in a consumable
form. It must be broken apart from oxy-
gen, carbon, and other atoms. It actually
takes more electricity to free the hydro-
gen than you get later by consuming the
hydrogen in fuel cells.

Why bother producing hydrogen at
all if you've already got supercheap elec-
tricity from the sun and wind? Mainly
because hydrogen, like gasoline, packs a
lot of energy into a small space. And
unlike the sun or wind, it can be con-
sumed where and when it's needed. For
instance, cars and
trucks can run on
fuel cells powered
by hydrogen gen-
erated from wind
turbines, while
they could never
run directly off
wind power. The
ability to derive
and store hydrogen
transforms on-and-
off energy sources
like the sun and
the wind into de-
pendable bulwarks
of the power sys-
tem. And since hy-
drogen is the most
abundant element
in the universe,
there is no danger
of running out.

Even many oil
companies believe
in hydrogen for the
long term. Royal
Dutch/Shell Group
and BP PLC,among
others, are spend-
ing millions of
dollars a year re-
searching alternatives to oil. The question
is when the transition will occur. Rifkin
writes that it must happen soon because
global production of conventional oil is
likely to peak between 2010 and 2020.
That may be rushing things. While pes-
simistic geologists predict oil production
will peak by 2006, the optimistic ones
place the date at 2040 or later.

There's plenty of unconventional oil
in the ground, too. Tarlike bitumen de-
posits in sandy soil in western Canada
and Venezuela contain as much oil as all
the conventional deposits in the Middle
East. Canada's Suncor Energy Inc. pro-
duces light, sweet crude at an operat-
ing cost of just $8 a barrel, vs. a market

THEHYDROGENECONOMY

CREATIONElectricitygeneratedfrom
renewablesources,suchassolarcells

orwindtur-
bines,is used
to break
waterinto
hydrogen
andoxygen

TRANSPORT
Thepressurized
hydrogenis
shippedby
pipelinesand
containertrucks
tofuelcellsinbuildings,factories,orvehicles
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USAGE Insideafuelcell,hydrogen
recombineswithoxygenintheairto gener-

~ ateelectricity,
whichcanbe
usedfor power
in buildingsorto
propelcarsand
trucks
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