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manufacturers are renewing their push
for hydrogen, and now it is looking as
though hydrogen cars will make it out
of vehicular Death Valley. Last month
Daimler, the German government, and
several industrial companies announced
a plan to build 1,000 hydrogen-fueling
stations across Germany. Days later,
Daimler CEO Dieter Zetsche showed off
Mercedes-Benz's latest hydrogen-fueled
effort, the F-Cell hatchback. Toyota this
summer announced it would put hydro-
gen fuel-cell cars into production in 2015.

Honda, GM, and Hyundai all have hy-
drogen fuel-cell programs running, and
Honda actually has put vehicles—heavily
subsidized by the car maker, to be sure—
in the hands of some real customers, as
opposed to its own engineers. (GM today
is focusing most of its, um, energy on the
plug-in hybrid Chevy Volt, but the com-

pany says it still expects to
have its fuel-cell technol-
ogy ready for commercial-
ization in 2015.)

"The automakers are
making huge progress,"
says Joan Ogden, director
of the Sustainable Trans-
portation Energy Path-
ways Program at the University of Cali-
fornia at Davis. "The popular notion that
hydrogen is 20 years away—and always
will be—is totally off-base."

BEST IN SHOW?
Actually, hydrogen cars don't have a per-
ception problem—most people simply
don't think about them at all. It doesn't
help hydrogen's cause that President
Obama tried to cut funding (which Con-
gress largely restored) for hydrogen auto
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research, a pet project
of the previous admin-
istration. Obama's team
favors battery-powered
models. So do officials in
other countries, environ-
mentalists, technology
pundits, and a few prom-
inent auto manufactur-

ers—most notably Nissan and Ford. (For
more on all-electric vehicles, see "The
Game-Changer.") And hybrids are already
widely available, so consumers can judge
the technology for themselves.

But hydrogen cars are about to get a bit
more visible. Honda, probably hydrogen's
biggest proponent, is leasing its hydrogen-
powered model, the Clarity, to nine driv-
ers in Southern California. Honda plans
to make 200 Claritys available in Japan
and the U.S. in the next two years. The
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Clarity shows some of the improvements
in hydrogen technology: It has a range of
240 miles, up from 190 miles on the 2002
model, and boasts a microwave oven-size
fuel cell (that's where hydrogen combines
with oxygen to produce electricity that
then drives the car's motor). In the early
days fuel cells were the size of filing cab-
inets, not exactly practical for tooling
around town.

GM, Hyundai, and BMW are focused
on testing hydrogen in Southern Califor-
nia, and soon Mercedes will be too. That
is partly because many of the automak-
ers have their R&D and design centers in
the Los Angeles area, where four easily
accessible hydrogen filling stations are
already strategically placed close to key
residential and commercial centers. The
U.S. has 64 hydrogen stations, which are
owned and operated by energy compa-

DRIVEN DAIMLER CEO ZETSCHE, IN A HYDROGEN CONCEPT CAR, IS PUSHING FOR FUEL CELLS.

nies, universities, local governments,
transit agencies, and utility companies.
Another 38 are well into the planning and
development phase.

Actress Jamie Lee Curtis lobbied to get
one of the first available models for envi-
ronmental reasons, but she has become a
fan of driving the Clarity. "I am not the
most light-footed driver, and this thing is
like a rocket ship," says Curtis, who leases
the car for $600 a month. When asked
what she will do when her three-year lease
expires, Curtis pauses a moment. "Cry,"
she says. "Sob uncontrollably, and beg
them to extend the lease."

Her husband, actor and film direc-
tor Christopher Guest (Best in Show), is
equally enamored, if less dramatic. "This
is the best car I have ever had in terms
of environmental benefits and range,"
says Guest, who drove a Prius until the
Clarity was delivered. "I have thought
about what would replace it, and there
is nothing on the market that would re-
motely compare."

ENVIRONMENTAL EQUILIBRIUM
Despite Curtis's and Guest's endorse-
ments (they are not paid by Honda, but
the automaker subsidizes the cost of the
vehicle, estimated at $300,000, as it does
for every driver), hydrogen-fueled cars

still face considerable hurdles to main-
stream acceptance. One major issue will
be figuring out how to produce hydrogen
in a clean enough way that it doesn't off-
set the environmental benefits of driving
a car whose only tailpipe emission is wa-
ter. While you can produce hydrogen via
electrolysis from any source of electricity,
including renewable-energy sources like
solar and wind, it's most often extracted
from natural gas combined with steam,
which forms hydrogen and carbon mon-
oxide. The carbon monoxide is then sepa-
rated from the hydrogen.

Hydrogen naysayers will immedi-
ately remind you that natural gas is yet
another habit-forming fossil fuel. (The
"reformation" of fossil fuels produces
greenhouse gases.)

Proponents of hydrogen vehicles point
out that hydrogen fuel cells are twice as
efficient as gasoline engines, and even
hydrogen produced by natural gas trans-
lates to 10% to 40% fewer emissions than
gas-hybrid cars, according to studies from
MIT and the Argonne National Lab. "The
societal benefits of a fuel-cell fleet would
be better than a plug-in hybrid and about
equal with all-battery electric," says UC
Davis's Ogden.

An even bigger problem for hydrogen:
FEED-BACKmcopeland@fortunemail.com
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lack of infrastructure. To get more hy-
drogen filling stations installed, car
makers will need financial support
from corporate partners and local and
national governments. Eight of the
world's major automakers—including
Renault, Nissan, and Ford, which have
scrapped fuel cells in favor of battery-
electric options—recently called on
fuel companies and regulators to ex-
pedite the rollout of hydrogen filling
stations globally.

None of this will be cheap: A study
commissioned by the National Acad-
emy of Sciences concluded that the
U.S. would need to spend $3 billion to
$4 billion a year for 15 years to subsidize
the cost of the cars and get a national
infrastructure in place to make the

transition to hydrogen. Not a pittance,
but to put that number in perspective,
corn-based ethanol receives about the
same amount in annual subsidies.

Despite the challenges hydrogen
cars face, car executives maintain
that they will be part of the mix of
technologies shuttling us around in
the future, along with gasoline-hybrid
and battery-electric models. "It's not
a choice of one or the other from a
technology perspective," says Char-
lie Freese, a GM executive who heads
up that company's fuel-cell efforts.
"Meeting our transportation needs
and environmental goals is going to
require a variety of solutions." For
hydrogen cars, that kind of thinking
sounds like a path out of the valley of
death and onto the open road.

The Game-Changer
Better Place CEO Shai Agassi says automakers can learn a lot from

the infotech world. But he's still charged up about cars.

IF ANYONE SITS at the intersection of
Silicon Valley and Detroit, it is Shai
Agassi, a software engineer turned
supplier to the car industry. Agassi
left a top post at enterprise software
company SAP and in 2007 founded
Better Place, which is building a net-
work of charging and battery-switch
stations for electric cars. He spoke
with Fortune's Stephanie N. Mehta
about the powerful combination of
cars and technology.

What can car makers learn from

their technology counterparts?

The automotive industry has not been
disrupted in 100 years. If Henry Ford
walked into a Ford plant today, he'd
recognize the product and the manu-
facturing process. Disruption is com-
ing to the auto industry. How will it
change its business model? Technol-
ogy companies know how to deal with
disruption: In tech, if your business
isn't being disrupted, you disrupt it
yourself.

Are there lessons from Detroit for
the tech industry?

I have a lot of respect for the auto man-
ufacturers. They make a product peo-
ple live inside—and can die inside—so
they are held to very high standards.
When software goes down for a min-
ute, what's the worst that happens?
You lose a minute [of productivity].

How is Better Place using information

technology to help build better cars?

Most of the operating systems in cars
end up being the lowest-cost platform.
We wanted the best technology: We
wanted Intel's Atom chips, Microsoft
Windows Embedded, full Wi-Fi, and
GPRS capabilities.

COMPUTING POWER AGASSIS
COMPANY ALSO MAKES A SOFTWARE
PLATFORM FOR CARS.

But why build such a sophisticated

system for vehicles? It's not as if I'm

going to do vector algebra in my car.

You can't have thousands of cars with-
out good computers on the electric
grid. The software helps us figure out
when to recharge your car: It will learn
that you drive your car to work every
day and leave it in the parking lot un-
til 6 p.m., except on Tuesdays, when
you leave at 4 p.m. The computers can
talk to our network and figure out the
best time to recharge every car in the
system.

Having a great operating system

seems as if it would allow you to do

other things too.

We think we can build applications
for the cars that people will pay for,
or that will differentiate our system.
Sort of like iTunes for the car. Car-
Tunes, perhaps?
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