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Aviation policy starts
to spread its wings

When Japan Air-
lines filed for
b a n k r u p t c y
protection last

month, many blamed the
government’s passion for
building airports.

Japan has nearly 100 fully
fledged civilian facilities –
too many, critics say, for a
mid-sized country with a
shrinking rural population,
world-beating inter-city rail
and next to no private avia-
tion.

Operating near-empty
flights to obscure destina-
tions cost JAL billions of
yen over the years, yet
managers held off cutting
routes for fear of angering
officials in Tokyo.

Now Japan’s Democratic
Party government – elected
last year and currently sup-
porting JAL’s revival effort
with Y900bn of taxpayers’
money – has promised big
changes to aviation policies.
The benefits could radiate
well beyond JAL, with for-
eign visitors expected to be
among the winners.

The crux of the shift is a
renewed focus on the
greater Tokyo area, home to
some 35m people, or more
than a quarter of Japan’s
population, and the coun-
try’s primary international
gateway. The capital has for

years seen its air links
neglected, even as those of
rural precincts flourished.
By common consensus it
has fallen behind other big
Asian cities such as Hong
Kong and Shanghai.

Some of Tokyo’s flaws
have long been obvious to
travellers. Narita, its inter-
national airport, sits amid
rice fields 60km north-east
of the city. First-time visi-
tors expecting to be
whisked to their hotels by
high-speed bullet train are
inevitably let down: the dis-
tinctly un-bullet-like shuttle
takes an hour to reach
Tokyo station, just south of
the central Imperial Palace,
and a full 90 minutes to get
to Shinjuku, the teeming
business and entertainment

district on the west side of
town.

Catching a domestic con-
nection is no more conven-
ient. A three-decade-old pol-
icy allocates virtually all
international traffic to Nar-
ita and most local flights to
Haneda, the older, larger
airport nearer the city cen-
tre. Getting from one to the
other means a 75 minute
bus ride or a longer, multi-
transfer trek on the trains.

It is little wonder that
many Japanese living out-
side Tokyo have given up
using the capital as an

international hub. Many
now fly from regional air-
ports to Seoul and catch
onward flights from there –
to the benefit of South
Korean carriers and the loss
of JAL and All Nippon Air-
ways, Japan’s second-larg-
est airline.

Access is only part of
Tokyo’s airport problem.
Narita and Haneda are too
small to meet demand,
which is growing, as Asian
countries become richer
and send more tourists and
business people to Japan.
The number of visitors to
the country rose 60 per cent
to more than 8m between
2002 and 2008, in spite of the
fact that many foreign car-
riers were shut out of Nar-
ita for lack of landing slots.

According to a study pub-
lished last year by the Nip-
pon Foundation, a think-
tank, the combined demand
at Narita and Haneda could
grow from 100m passengers
a year today to 170m in
2030. International traffic is
projected to account for
110m of the total, three
times the present level.

The situation is due to
improve somewhat over the
coming year. Beginning in
March, Narita’s capacity
will increase by 10 per cent,
or 20,000 take-offs and land-
ings a year, following exten-
sion work on one of its two
runways.

A faster train link is also
close to completion. Its
operator says it will shorten
the journey to the eastern
edge of the city centre to 36
minutes, though most pas-
sengers will have to trans-
fer from there to reach their
final destinations.

Haneda is receiving a
more extensive boost, with
the addition of a fourth run-
way, set to open provision-
ally in October and to be in
full operation by March
2011. Built by extending the
seaside airport further into
Tokyo bay, the runway will
boost Haneda’s capacity by
a third, from 303,000 flights
a year to 407,000. Crucially,
half the new slots are to be
allotted to international
flights.

The expansion projects at
both airports were approved
by the previous, Liberal
Democratic administration.
But the new government is
planning a more radical
rethink of Tokyo’s airport
set-up. Seiji Maehara, trans-
portation minister, has
promised to scrap Narita’s
monopoly on international
flights and to turn Haneda
into Japan’s dominant avia-
tion hub.

Previous efforts to inter-
nationalise Haneda had run
into fierce resistance from
transportation bureaucrats,
whose commitment to Nar-
ita is rooted in the long and
sometimes bloody struggle
to build it. In the 1970s, left-
ists and local farmers,
angered by what they saw
as the government’s heavy-
handed appropriation of
land for the project, fought
pitched battles with police
over its construction.

However, lingering local
resistance to the airport – a
few taxiways still veer
around farmhouses owned
by the most stubborn hold-
outs – makes it impossible
to expand very much.

Haneda was already
absorbing some of the over-

flow, with flights to South
Korea, Taiwan, Hong Kong
and parts of mainland
China permitted in recent
years, although the trans-
port ministry set rules
designed to preserve
Haneda’s domestic status.

International flights are
classed as special charters,
can only operate during off-
peak hours and have been
restricted to destinations
within 2,000km of Tokyo –
equivalent to the most
distant domestic airport.

It is this sort of pretence
that Mr Maehara has prom-
ised to end.

Motoshige Itoh, an eco-
nomics professor at the Uni-
versity of Tokyo who has
studied Japan’s aviation
policies, says the change
could pave the way for even
larger-scale expansion,
including the addition of a
fifth runway that he
believes could boost capac-
ity to 683,000 flights a year.

“That would bring us
close to meeting the

expected growth in
demand,” he says.

Some obstacles remain.
JAL executives worry that
a shift to Haneda would fur-
ther handicap the carrier
against ANA, which began
life as a domestic-only car-
rier and has better infra-
structure at Haneda.

American carriers, such
as United and Delta, worry
that splitting international
traffic between two airports
would jeopardise their
regional connections and

dilute the benefits of the
recent “open skies” deregu-
lation deal between Tokyo
and Washington.

Incumbent airlines fear
creating room for low-cost
regional carriers such as
Malaysia-based Air Asia,
which could drive down
fares.

Despite these hurdles, the
day when stepping off a
flight in Tokyo feels as
smoothly efficient as riding
a bullet train is looking a
little closer.

Airports
Steps are at last
being taken to
meet expected
demand, reports
Jonathan Soble

Lithium­ion technology is
now the limiting factor

A dream of inventors in the 19th
century was the steam-powered
aircraft, but none succeeded
because steam engines were
simply too heavy.

Now a modern-day dream –
the electric car – faces a similar
threat. Their range is limited by
lithium-ion batteries that can-
not store enough energy relative
to their weight, and that has
sent both companies and scien-
tists on a technological quest.

Leading electronics companies
with decades of battery exper-
tise, chemical companies strong
in battery materials, and car-
makers that have long focused
on fuel efficiency make Japan a
leader in this race.

Most of the companies are
working to improve existing
lithium-ion batteries and get
electric vehicles on the road. At
the same time, however, some
scientists and corporations are
in pursuit of what is sometimes
called the “ultimate battery” –
which would use a combination
of lithium and air.

NEC has formed a joint ven-
ture with Nissan to supply the
lithium-ion batteries for its Leaf
electric vehicle. “By modifying
the materials, I think we can
improve the energy density of
our batteries by 20 or 30 per
cent,” says Takemitsu Kunio,
who leads the company’s
research and development.

To increase the capacity of a
battery by a factor of two or
more, Mr Kunio says, new mate-
rials may be needed. The trou-
ble is that it may take at least a
doubling of capacity to produce
an electric car that can compete
head-to-head with petrol.

A kilogram of petrol contains
about 13,000 watt-hours of chem-
ical energy – of which about
4,500 watt-hours might be cap-
tured by an internal combustion
engine. But a kilogram of
today’s lithium-ion battery
stores only 100 watt-hours of
electricity. Cost apart, for the
same amount of energy, today’s
lithium-ion batteries are 45
times heavier (and 16 times big-
ger) than petrol.

The result is doubt about
whether consumers will buy
them. Mitsuru Homma, who as
head of Sanyo Electric’s world-
leading lithium-ion battery busi-
ness has everything to gain
from their success, said recently
that for full electric vehicles
“we need a breakthrough”.

That breakthrough will not
come by waiting for lithium-ion

batteries to improve, and for
two reasons. First, batteries fol-
low the rules of chemistry
rather than the rules that have
allowed computer processing
power to double every two
years. It has taken almost 15
years for the capacity of Sanyo’s
consumer lithium-ion batteries
to double.

Second, even if lithium-ion
makes rapid progress, the theo-
retical upper limit on the chem-
istry is between 400-500 watt-
hours per kg – still only a 10th
of petrol – and the practical
limit is likely to be much lower.

What is needed is an all-new
battery chemistry – and the
most exciting possibility is lithi-
um-air, which in theory could

match the storage capacity of
gasoline.

“A lithium-air battery could
achieve an energy density 10
times that of lithium-ion, which
would let a car travel hundreds
of miles between charges,” said
Dr Haoshen Zhou, a researcher
in the field at Japan’s National
Institute of Advanced Industrial
Science and Technology.

Dr Zhou and other research
groups have lithium-air cells
working in the lab but there are
fundamental problems still to
resolve. The batteries made by
Dr Zhou, for example, contain a
thin sheet of glass that conducts
lithium ions but prevents any-
thing else getting through to
react with the lithium metal.

The material, developed by
Japanese glassmaker Ohara, is
fine in the lab but, put such
batteries in a car, and the glass
would break. Battery makers
could use a thicker and stronger
sheet of glass but then its con-
ductivity would be insufficient.

Ohara has been making fur-
ther advances in its lithium-ion
conducting glass, but to get to
the levels of conductivity
needed to make a durable, lithi-
um-air car battery “we will still
need a breakthrough”, says
Kosuke Nakajima, head of new
business promotion for Ohara.

For that reason Dr Zhou says
that he expects alternatives
such as lithium-copper recharge-
able batteries – a step up from
lithium-ion although no match
for lithium-air – to appear first.
He estimates that lithium-
copper could be commercialised
in three to five years.

It takes a long time to prove a
battery’s safety and put it into
mass production, however, and
companies such as NEC, Sanyo
Electric, Panasonic and Toshiba
are still putting much of their
effort into lithium-ion.

Whether that is an error will
soon become clear.

Batteries
A breakthrough in
research is needed,
says Robin Harding

In­wheel motors
increase speed
as well as range

If you had asked a child in the
1950s to draw a “car of the
future”, the crayoned result
might well have resembled the
Eliica. With eight wheels and a
swoop-backed silver body, the
vehicle – built in 2004 by stu-
dents at Tokyo’s Keio Univer-
sity – looks like someone’s retro
space-age fantasy.

It goes like a rocket too. Tests
conducted by SIM-Drive, the
company set up by Keio and a
group of investors to commer-
cialise the Eliica’s underlying
technology, put its top speed at
370kmph (230mph) – faster than
the most asphalt-roasting Fer-
rari. Racing on a drag strip
against a Porsche 911, in a con-
test that can be watched on
YouTube, the Eliica pips the
German roadster, accelerating
to 100km/h from a standing
start in just 4.1 seconds.

These achievements will give
heart to supporters of battery-
powered electric vehicles, for
that is what the Eliica is. The
machine runs on rechargeable
lithium-ion batteries like those
that are to power Nissan’s
upcoming Leaf family hatch-
back as well as “plug-in” petrol-
electric hybrids being put into
production by carmakers
around the world.

The Eliica’s blistering speed
should help dispel the widely
held image of electric vehicles

as underpowered. Its range,
meanwhile, addresses an even
bigger concern, one that has
kept most mainstream carmak-
ers from committing aggres-
sively to the technology.

According to SIM-Drive, the
Eliica can be driven 300km on a
single charge – about twice as
far as the Leaf and nearly half
the range of many petrol cars.

“So far, electric vehicles have
been designed just like petrol-
powered ones, except that the
engine is replaced by an electric
motor,” says Hiroshi Shimizu, a
professor at Keio who is chief
executive of SIM-Drive. “That
means the full possibilities of
electric vehicles haven’t been
exploited.”

The main difference between
Mr Shimizu’s design and that of

a “conventional” electric car is
that instead of using a single,
centrally located motor, the Eli-
ica has a smaller one mounted
behind each of its eight wheels.
Mr Shimizu likens the configu-
ration to the networks of desk-
top PCs that have largely
replaced bulky mainframes.

As the Eliica’s motors drive
its wheels directly, there is none
of the energy loss that occurs
when power from a single
engine is transmitted via gears,
driveshafts and axles to multi-
ple wheels. Eliminating the

Eliica’s transmission system
makes it 30 to 50 per cent more
efficient than other electric cars,
according to Mr Shimizu.

Of course, the design may be a
bit eccentric for the average
driver. But Mr Shimizu believes
he can build a more conven-
tional looking four-wheel, five-
passenger electric car with an
identical 300km range, if not the
explosive speed of the eight-
wheeler.

What is more, he says such a
car could be mass-produced
cheaply enough for its manufac-
turer to earn a profit selling it
for just Y1.5m ($16,500), exclud-
ing the battery. “At that price
the economic value becomes
clear for consumers,” he says.

“In-wheel” motors are not
new. They were used in some of
the earliest automobiles, includ-
ing an electric one designed by
Ferdinand Porsche and dis-
played at the Paris World’s Fair
in 1900. But they fell out of fash-
ion when petrol emerged as the
standard power source for the
automobile a decade or so later.

Mr Shimizu’s investors, a col-
lection of 34 carmakers, electric
power companies and others,
think there is enough potential
for a revival to have invested
Y680m in SIM-Drive so far, and
a vehicle based on the Eliica
may go on sale in 2013.

Big manufacturers are also
refining the technology on their
own. “Our engineers are driving

them around test tracks right
now,” says Takeshi Uchiya-
mada, the head of product devel-
opment at Toyota.

Not everyone thinks in-wheel
motors will be the next big
thing. Some engineers say that,
while simplifying the drivetrain,
they adversely affect handling
by adding unsprung weight.

Yet SIM-Drive’s project high-
lights some fundamental impli-
cations of the nascent shift to
electric power that could drasti-
cally change the way cars look,
feel and drive. Other Japanese
car designers are also turning
out impossible-looking proto-
types, such as Nissan’s ultra-
narrow, tilting Land Glider,
which sports two motors, one
each on its front and rear axles.

Other electric cars will have
more room for passengers and
luggage, Mr Shimizu says. The
Eliica and the cars that will suc-
ceed it are “platforms” in the
literal sense: slabs of steel with
batteries sandwiched between
them and motor-wheels stuck to
the side. Any frame could be
mounted on top, including sal-
vaged classic cars. Drivers could
swap when they get bored, like
teenagers sticking new plastic
covers on their mobile phones.

“All the important parts for
driving the car are in what has
until now been dead space,” Mr
Shimizu says. “That frees you to
do whatever you want in terms
of design.”

Automobiles
Electric vehicles are
looking more like
realistic alternatives,
says Jonathan Soble

Instead of a centrally
located motor, the
Eliica has a small one
mounted behind each
of its eight wheels
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‘A lithium­air battery
could achieve an
energy density of
10 times that of
lithium­ion’
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The expanded
Haneda is likely to
take over from
Narita as the main
international hub
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