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Country
struggles
in mass
market era

Sharp’s new liquid crystal dis-
play plant, a sci-fi wonder built
in an Osaka suburb, is a potent
symbol of Japanese technol-

ogy’s past – and of its future.
Robots move down white tunnels

that stretch into the distance, stack-
ing sheets of glass in columns, like
archivists in some futuristic library.
The only sign of humanity is the occa-
sional masked face, reflected in the
glinting surface of some vast camera
or furnace, watching over the health
of their machines.

Sakai is the world’s most advanced
LCD plant – it handles sheets of glass
almost three metres square – and one
of the most advanced manufacturing
plants in the world. It cost Y380bn
and when it reaches full capacity will
produce enough LCD panels to make
15m televisions a year.

Yet, for Japan, television making
increasingly belongs to the past. Last
February, Pioneer quit the television
business. Sony is restructuring its tel-
evision division, which relies on LCD
panels supplied by Samsung of Korea,
to stem chronic losses.

Sharp still makes its own LCD pan-
els but the Y380bn cost of Sakai, equal
to 15 per cent of its total assets, is a
strain on its balance sheet and in gen-
eral, Japanese television companies
are finding it ever harder to stave off
their Taiwanese and Korean rivals.

The Sakai plant, however, is also
full of Japanese technology that
almost no rival elsewhere in the world
can replicate. Three examples of tech-
nology industries that Japan domi-
nates are LCD production equipment,
factory automation robots, and the
colour filters needed in every LCD
screen.

It is in these markets – for high
precision engineering and cutting
edge materials – that Japanese tech-
nology has its future, but the coun-
try’s great strength in these niche,
business-to-business markets is easily
obscured by the struggles of its
famous champions in semiconductors
and consumer electronics.

The biggest name of all, Sony, fell to

a Y99bn net loss last year and has
been closing factories, including sev-
eral in Japan, and cutting its supply
chain costs under chairman and chief
executive Sir Howard Stringer.

“I think the biggest issue is that we
have high fixed costs, high labour
costs in Japan, and at a time of a
strong yen,” Sir Howard recently told
reporters.

Sony’s core electronics division has
been struggling for years, however, as
has Japan’s once might semiconduc-
tor industry. In 1990, five of the
world’s top 10 chip companies were
Japanese, with NEC ranked number
one and Toshiba number two. By 2007,
only two Japanese groups made the
list: Toshiba at number three and
Renesas at number eight.

In their book Chips and Change,
Clair Brown and Greg Linden
attribute Japan’s relative decline to “a
deterioration of the investment cli-
mate, an overemphasis on quality,
and an overdependence on the domes-
tic market” as well as a lack of start-
ups.

The “overemphasis on quality” is
notable in many of the Japanese sec-
tors that have struggled. “The pri-
mary application markets for memory
[chips] shifted from mainframes,
where long-term reliability was highly

valued, to personal computers and
consumer products with more limited
lifespans,” write Ms Brown and Mr
Linden, but Japanese engineers, “con-
tinued to use costly customised equip-
ment to produce chips that exceeded
expectations”.

A similar problem has occurred in
the shift from analogue to digital in
consumer electronics. Analogue prod-
ucts were finicky, expensive and hard
to manufacture, so the Japanese qual-
ity control of Sony, Panasonic or Pio-
neer was an advantage.

The digital cameras, music players,
and phones sold today are easier to
make and obsolete within a few years,
yet Japanese manufacturers have
tended to over-engineer their prod-
ucts, which has made them more
expensive.

Korean and Taiwanese rivals have
also been able to go shopping with the
same suppliers that Japanese compa-
nies rely on. Today, if a start-up in
China wants to make semiconductors,
LCD panels or solar cells, it will find
Japanese equipment suppliers eager
to help.

The sectors where Japan’s strength
is enduring are those where expertise
cannot be bought off-the-shelf and an
overemphasis on quality is exactly
what the customer wants. They
include complex components for these
digital products, the exotic materials
they are made from, and devices
where electronics has to be closely
married to mechanical engineering.

Much of the global market for sili-
con wafers used to make semiconduc-
tors, for example, is supplied by two
Japanese companies: Shin-Etsu Chem-
ical and Sumco. In electronic compo-
nents, Nissha Printing and Gunze are
leading suppliers of touch-panel
screens while Nidec dominates the
market for the miniature spindle
motors used in hard disk drives.

Many of Japan’s most successful
technology companies are specialists
in the properties of a particular mate-
rial, which they constantly refine, and
deploy in new applications.

TDK, for example, knows most of
what there is to know about ferrite.
Kyocera and Murata Manufacturing
are specialists in fine ceramics, which
they use to make everything from
capacitors – which are used by the
hundred in most electronic products –
to jewellery.

Ohara, which makes optical glass
for camera lenses, has developed a
new form of glass that conducts lith-
ium ions. It hopes it will be used as a
material for future batteries with a
capacity that far exceeds those in use
today.

Photocopiers are an example of a
market that may seem vulnerable to
low-cost competition, but which
remains dominated by Japanese com-
panies, including Canon, Ricoh and
Konica Minolta.

The reasons include their imaging

technologies, extensive patent portfo-
lios, and the tricky mechanical engi-
neering task of feeding paper through
a machine without it suffering regular
jams. So far, low-cost rivals have not
been able to do that with any reliabil-
ity.

The list of technology sectors in
which Japan is strong or dominant
goes on and on: batteries and battery
materials, light-emitting diodes, single
lens reflex cameras, nuclear reactor
containment vessels, measuring
instruments and many more.

What of the future? Most of these
sectors are stable but few are growing
that quickly; rivals in Korea and Tai-
wan are constantly seeking to move
further up the value chain as their
own markets come under pressure
from China; and every Japanese com-
pany is handicapped by the rising
yen.

The answer most companies give is
that the future relies on heavy invest-
ment in research and development in
order to innovate further and find

markets where their products can
command high prices.

One area of promise is green
energy, where Japanese companies
are investing heavily in technologies
for solar power, batteries, electric
vehicles and energy efficiency.

Another possibility is robotics. “The
development of robots as a business is
going to make considerable progress,”
said Fumio Ohtsubo, president of Pan-
asonic, in a recent interview with the
Financial Times.

“The characteristic precision and
attention to detail of Japanese people
and companies will be well suited to
developing safe robots,” he said.

An area where Japanese companies
look set to succeed within a few years
is the use of both conventional and
organic light-emitting diodes to make
a new generation of lighting and tele-
visions (see article on Page 2).

For a few big names in electronics
the bad headlines may continue – but
they will be no reflection on the true
health of Japan’s technology industry.

Success depends on
a commmand of
highly engineered and
durable products,
reports Robin Harding
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Reinvigorated space programme
finds itself left out in the cold

Just months after celebrat-
ing the successful maiden
missions of a crucial new
heavy-lift rocket and
unmanned cargo spaceship,
Japan’s space agency has
been brought back to earth
with a bump by terrestrial
budget realities.

Funding requests for fis-
cal 2010 from the Japan
Aerospace Exploration
Agency were given a frosty
reception at unprecedented
public budget screening ses-
sions organised by the new
ruling Democratic party-led
government.

Instead of basking in the
praise of the flawless debut
of the H-IIB rocket and the
16-tonne HTV transporter,
which delivered a cargo of
supplies to the Interna-
tional Space Station, Jaxa
officials found themselves
having to defend their
agency against accusations
of unclear costing and
vague risk assessment.

In the end, screeners led
by DPJ lawmakers deter-
mined to trim government
waste, recommended cuts of
at least 10 per cent in fund-

ing for the HTV programme
and for Jaxa's satellite
launch schedule.

Another project, Jaxa's
joint development of the liq-
uid natural gas-fuelled GX
rocket with machinery
maker IHI Corp, suffered
even rougher treatment.
Screeners concluded the
hoped-for commercialisa-
tion of the rocket would be
“difficult” and that “the
project as currently framed
should be scrapped”.

Jaxa says the recommen-
dations could threaten the
agency’s ability to meet its
commitments to deliver
essential supplies to astro-
nauts on the ISS and to put
in orbit satellites with
important scientific and
earth observation tasks.

“We are worried,” says
Hideshi Kozawa, Jaxa exec-
utive director, adding that
the proposed cuts might
mean Japan would fail to
meet co-operation commit-
ments with space agencies
in the US, Europe and else-
where.

Mr Kozawa cites as poten-
tial casualties its advanced
land observation satellite
programme, which can
relay vital information in
the aftermath of natural
disasters, and plans for a
follow-up to the ongoing
Hayabusa mission to collect
samples from an asteroid.

“We in the space commu-
nity really hope the budgets
won’t be cut,” he says.

Such arguments may yet
find a hearing in the DPJ,
which is still setting its pol-
icy priorities after winning
power in August’s historic
general election. The H-IIB
launch and other recent
successes have gone a long
way to rebuilding the space
programme’s credibility
after a string of failures suf-
fered since the 1990s.

Previous Liberal Demo-
cratic party-led administra-
tions also made progress in
clarifying the fuzzy goals of
Japan's space programme.
In June it issued a space
policy “basic plan” that
highlighted five main goals,
including a commitment to
security that cleared the
way for military missions
as long as they are “exclu-
sively defensive”.

The union of three previ-
ously separate state agen-
cies as Jaxa in 2003 should
also make it easier to con-

trol costs and clarify
responsibility, even if some
analysts say the agency
remains too internally
divided. Analysts also note
Jaxa’s increasing use of
public-private partnerships
to reduce the burden on
state budgets.

Yet money pressures are
sure to remain intense.
Jaxa says its mission is to
“pursue the infinite possi-
bilities”. But Japanese gov-
ernment budgets these days
are all too finite. After a
brutal recession that has
decimated tax revenues
while raising demands for
extra earthbound stimulus
spending, the DPJ is strug-
gling to find funding for its
generous welfare promised
in its election manifesto.

Despite the new fiscal
environment, however,
Jaxa is pushing ahead with
a range of ambitious
projects. One of the most
exciting is the planned
launch of a test solar power
satellite, forerunner of a
mooted Y2,000bn scheme to
put in orbit a 1GW solar
power station that would
catch the sun’s rays with
huge panel wings and trans-
mit the energy back to
earth by microwave or laser
beam. Another scheme will
involve the creation of a

JAXA

Mure Dickie on
growing concerns
over rocketing costs

Its mission is to
‘pursue the infinite
possibilities’.
But budgets are
all too finite

Continued on Page 3
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Cuttingedge medicines are failing to open tight wallets

NanoCarrier is a small
nanotechnology company
focused on the development
of drug delivery for cancer
treatments, and last year
listed on the Tokyo Stock
Exchange’s Mothers market
for start-ups.

The company, based in
Tokyo, was set up in 1996
by two Japanese professors,
Kazunori Kataoka of Uni-
versity of Tokyo and Profes-
sor Teruo Okano of Tokyo
Women’s Medical Univer-
sity, who developed the
technology for which one

product is in phase II of its
clinical trials.

Called micellar nanoparti-
cle technology, it enables
drugs to be delivered
directly to cancerous cells,
with the result of reducing
side effects and improving
efficacy.

Normally, when cancer
drugs are administered, the
compound is so small that
it can slip through the tiny
gaps in the walls of the nor-
mal blood vessels, penetrat-
ing healthy cells, which
causes side effects as it
destroys the tissue.

However, with NanoCarri-
ers’ technology, the com-
pound is embedded in the
micellar nanoparticle. This
means the drug is too big to
fit through the gaps of the
normal blood vessel walls
yet remains small enough

to slip through the gaps of
fenestrated blood vessel
walls and reach the cancer
cells. If the trials go
smoothly, the company
expects the technology to
reach the market by 2015.

“Right now we’re getting
good results [from the clini-
cal trials]; the cancer size
became very small after
this treatment,” says Ichiro
Nakatomi, president of
NanoCarrier. “The side-
effects have lessened.”

NanoCarrier is focusing
its technology on working
with pancreatic cancer ini-
tially, because it is the most
difficult to treat and has the
lowest survival rate, Mr
Nakatomi says. The com-
pany will then broaden its
focus.

Being such a small com-
pany with limited financial

resources, collaboration
with pharmaceutical com-
panies is essential. Nano-
Carrier is working with,
among others, Nippon Kay-
aku, Orient Europharma
and Switzerland’s Debiop-
harm for three of its tech-
nologies.

The company says it aims
to become profitable in the
fiscal year starting next
March as it starts to receive
milestone payments.

Mr Nakatomi says there
were two business models
for the company to choose
from. “One, we develop the
technology ourselves,
license it out to a third
party to sell. Or we start
collaboration at the early
stage [of development]: we
receive compounds from a
pharmaceutical company,
we make the nanoparticle

and send it back to them for
evaluation and develop-
ment.”

Of the seven products
in its pipeline, all but
one involve collaboration.
Funding is not easy for

biotech companies in
Japan. When NanoCarrier
was first established, Mr
Nakatomi says it took five
companies about six
months to decide to provide
the equivalent of $2m

between them. His initital
request was for $20m.

Including that $2m, Mr
Nakatomi has raised the
equivalent of $50m, includ-
ing the money it raised
from its initial public offer-
ing. “Biotechs need money
to maintain projects, which
are very costly and the
research time is quite
long,” says Mr Nakatomi.

These funding difficulties
make the biotech business
much more difficult for Jap-
anese companies compared
with their US peers.

“Getting funding is a prob-
lem because of the weakness
of the venture capital mar-
ket in Japan,” says Pelham
Smithers, an independent
consultant. “US biotech
stocks tend to be much
larger when they IPO,
reflecting the ability to have

made several rounds of
financing prior to listing.”

Mr Smithers cites the Jap-
anese biotech firm D West-
ern. This company has a
market capitalisation of
$50m, which he says is
between a fifth and tenth of
what a biotech would list at
in the US. NanoCarrier has
a current market cap of
$42.5m.

“This creates a vicious
circle of lack of liquidity
depressing the share price,
making subsequent equity
raising harder,” Mr Smith-
ers says.

It does not help that on
start-up markets such as
Mothers and Jasdaq, esti-
mates suggest about 80 per
cent of the investor base is
retail.

This can often lead to
huge volatility on the mar-

ket and can be off-putting
for investors.

Takara Bio, one of
Japan’s most well-known
biotech companies that is
listed on Mothers, has a
market cap of $600m, yet
daily turnover remains rela-
tively low, making it unat-
tractive to institutional
shareholders, Mr Smithers
says. Japan’s biggest phar-
maceutical companies have
invested large amounts into
overseas biotech companies.
Takeda spent $8.5bn to
acquire US biotech com-
pany Millennium.

“Arguably the likes of
Takeda need to start creat-
ing their own venture capi-
tal funds, given the
increased difficulty in get-
ting new drugs approved, as
it is a good way of diversify-
ing risk,” Mr Smithers says.

Startups
forced abroad
for financing

As with many start-ups the
world over, MyGengo,
which offers online transla-
tion services, began life
with seed capital from fam-
ily and friends.

But as the founders of the
one-year-old company,
which is based in Tokyo,
contemplate raising further
funds, they are looking to
investors on the US west
coast rather than in Japan.

“We haven’t found as
many people [in Japan] who
have experience investing
in this space,” says
Matthew Romaine, one of
the founders.

“There are a handful of
angel investors, but . . . the
start-up community is still
nascent in Japan,” adds
Robert Laing, chief execu-
tive.

“It’s more than just
money. It’s experience. We
want to find investors who
would be able to guide us
and give us advice,” he
says.

Although venture capital
has been available in Japan
for decades, providers are
much more conservative
than their western counter-
parts.

Almost a third of venture
capital invested in Japan
last year went to later-stage
companies, according to a
survey by the Venture
Enterprise Center.

Meanwhile, just 9.6 per
cent of Japanese venture
capital was invested in
start-ups. By contrast, 17.6
per cent of US venture capi-
tal was invested in start-ups
while 16 per cent went to
later-stage companies.

The statistics highlight
the different attitudes
towards risk capital in the
US and Japan, says Hiroshi
Matsumura, VEC director.

In the US, venture capi-
talists expect to take on
risk when they invest. They
understand the importance
of nurturing a company so
that it develops and eventu-
ally provides a return on
the investment.

“In Japan, there is a cul-
ture that does not accept
risk,” he says.

Mr Matsumura cites the
example of CanBas, a phar-
maceutical company that
was listed on the Mothers
section of the Tokyo Stock
Exchange in September.

Several venture capital
firms invested in CanBas
and each one took a stake
of 0.98 per cent, according
to Mr Matsumura.

“That is because they all
think alike and they don’t
want to stand out,” he says.

“Japanese venture capital
firms just want to invest
and take the company pub-
lic through an initial public
offering, rather than take
the risk to nurture them as
in the US,” Mr Matsumura
says.

The global financial crisis
and events that have tar-
nished the reputation of
emerging company
exchanges have made the
funding environment for
venture firms in Japan even
more difficult.

Japan’s emerging com-
pany markets, such as

Mothers on the TSE, and
Hercules in Osaka, have yet
to recover investor confi-
dence fully in the wake of
the bursting of the IT bub-
ble and several financial
scandals.

“Many companies that
listed during the IT bubble
reduced their earnings esti-
mates as soon as they
listed,” says Mr Matsumura.

Confidence in these mar-
kets has been further dam-
aged by the global financial
crisis and as of October 16,
only 21 companies were
listed on the TSE, with just
four of those on the Moth-
ers market.

As a result, the average
amount raised by venture
companies through IPOs
last year fell 70 per cent
from Y1.7bn per company
in 2005 to just Y500m,
according to VEC.

In some cases, the cost of
listing and maintaining the
listing outweighs the bene-
fits to the venture firm of
going public, VEC says in
its latest report.

The situation has meant
that because venture capi-
tal firms in Japan rely
heavily on IPOs to generate
returns on their invest-
ments, many have become
reluctant to lend.

VEC notes that the
number of venture capital
firms (not including buy-out
funds and turnaround
funds) and the value of
their investments halved in
2008.

One crucial step towards
reviving Japan’s venture
capital market would be to
strengthen investor protec-
tion in order to recover con-
fidence in emerging com-
pany markets, Mr Mat-
sumura says.

Encouraging companies
to adopt an open innovation
system such as in the US,
where companies such as
IBM and Procter & Gamble
seek out technologies from
ventures, is another step
that would help to bring
the market back to life, he
says.

Recently, foreign venture
capital has stepped in
where Japanese investors
have been reluctant.

Investor, the Swedish
group, has been one of the
most active foreign venture
capital firms in Japan.

It took a 15 per cent stake
in FOI, a semiconductor
manufacturer, that began
life 14 years ago with the
support of a Japanese ven-
ture capital firm.

When FOI needed to raise
more capital, the Japanese
firm failed to participate.

“This is an example of the
limits of Japanese venture
capital,” says Mr Mat-
sumura.

Some people argue that
Japan could lose promising
technology to foreign firms.
But given the poor state of
Japanese venture capital,
foreign investors may be
the best hope for enterpris-
ing start-ups.

“Whether they are foreign
or Japanese it doesn’t mat-
ter because technology com-
panies have to go global,”
Mr Matsumura says.

Some people argue
that Japan could
lose promising
technology to
foreign firms

Country lights way for future of television

South Korea’s Samsung
may have made significant
inroads into the television
market, but at least some
part of the televisions of the
future will be made in
Japan.

That is because the man-
ufacture of organic light
emitting diode (OLED)
materials – the technology
most likely to replace
today’s liquid crystal dis-
plays – is dominated by two
Japanese companies: Ide-
mitsu Kosan and Sumitomo
Chemical.

Their long quest to
develop red, green and blue
OLED chemicals with a life-
time long enough for a tele-
vision is emblematic of the
strength of Japanese mate-
rials science. If the technol-
ogy fulfils its promise, then

even if the television mak-
ers turn out to be Korean,
at least one of these two
companies will make a
great deal of money.

“From the materials point
of view you can pretty
much make an OLED televi-
sion now,” says Yoshihisa
Matsumoto, the head of Ide-
mitsu Kosan’s electronic
materials division.

The advantages of an
OLED television over LCD
are manifold, Mr Mat-
sumoto says. OLED TVs
will be only a few millime-
tres thick, consume less
power, have a wider view-
ing angle and achieve much
greater contrast between
black and white.

Another application for
OLED is soft, energy effi-
cient lighting. As the mate-
rials themselves emit light
and can form a thin film on
a surface, entire walls or
ceilings could be turned
into lights.

The technology has
attracted an unfortunate
reputation, however, for
always being ready for mar-
ket in two or three years
but never quite making it.

Sony released the world’s
first OLED television – an
11-inch model costing $2,500
– in 2007, promising they
would become bigger and
cheaper. So far it has not
delivered.

“OLED attracted a lot of
attention but the price was
an issue. It was the kind of
product that 30 years ago
you could have made a lot
of money on because you’d
have been able to charge
the premium required,”
says Sir Howard Stringer,
chairman and chief execu-
tive of Sony.

The problem is the manu-
facturing method that Sony
and rivals are using to
make displays from Ide-
mitsu Kosan’s small mole-
cule OLED materials.

“Our materials are a pow-
der, which you heat until
they vaporise, and then
deposit [on to a surface].
The trouble is that they
also get deposited all over
the walls so there is a loss,”
Mr Matsumoto says. The
process is carried out in a
vacuum, needs expensive
equipment, and has proved
hard to manage at large

screen sizes. To solve the
problem, Idemitsu is
researching ways that its
chemicals can be sprayed
instead, and Mr Matsumoto
says he hopes such a proc-
ess will be ready by 2015.

Sumitomo Chemical
makes a different kind of
OLED material, using large
polymer molecules, that can
already be sprayed on to a

screen by something akin to
an inkjet printer. Sumi-
tomo’s problem so far has
been its blue colour, which
decays too quickly to use in
a screen.

“We are putting almost
all of our research and
development strength into
extending the lifespan of
our blue material,” says
Kiyohiko Nakae, director of

technology and business
planning at Sumitomo
Chemical. Mr Nakae says
that his target is to reach
the 50,000 to 60,000 hour life-
time needed for a TV by
next March.

The consensus in the
industry is that once an
effective spray process is
available, whether it uses
small molecules or poly-
mers, OLED will start to
make real progress. If and
when that happens the com-
pany providing the materi-
als will make high profit
margins, for several rea-
sons.

First, both Idemitsu
Kosan and Sumitomo
Chemical have extensive
patent portfolios on their
respective technologies. It
will be hard to make an
OLED screen without using
chemicals or intellectual
property from one or the
other.

Second, while the
research has been long and
costly, the capital require-
ment for manufacturing is
not great. The layer of
OLED materials in a dis-
play is so thin that Mr

Nakae says “a 40-inch tele-
vision needs less than a
gramme” and the produc-
tion plants will be corre-
spondingly small.

Third, the potential mar-
ket in displays and lighting
is huge. Mr Matsumoto of
Idemitsu expects to build a
business with annual sales
of tens of billions of yen. Mr
Nakae expects sales of
materials alone to be worth
up to a hundred billion yen.

The question is when it
will all happen. “The Leh-
man shock has meant that
electronics manufacturers
cannot invest and has set
everything back by a year,”
says Mr Matsumoto.

Mobile phones and music
players that use small
OLED screens have multi-
plied this year and OLED
lighting should start to
appear in 2010. Both Mr
Matsumoto and Mr Nakae,
however, say that 2012 will
be the year that OLED hits
the big time. So although it
may still be two or three
years away, when it does
take off, many of the mate-
rials at OLED’s heart will
be Japanese.

ORGANIC LEDS

Questions remain
over arrival date
for the lucrative
technology, says
Robin Harding

Scientists
raid mother
nature’s
cupboard

From Zen gardens to bonsai
trees, the most striking
Japanese creations often
mimic nature while refin-

ing its form or function. Increas-
ingly, that principle applies to
modern technology too.

Japan’s industrial designers are
turning to plants and animals for
ideas on everything from tackling
traffic jams to conserving house-
hold energy.

Their inventions could help the
country meet its ambitions tar-
gets for reducing greenhouse gas
emissions – a daunting task in
what is already the world’s most
energy-efficient industrial econ-
omy.

Yukio Hatoyama, prime minis-
ter since September, has pledged
to cut emissions by a quarter
from 1990 levels by the end of the
next decade, and is promising bil-
lions of yen in support for eco-
friendly innovations.

Japan’s most prominent exam-
ple of high-tech borrowing from
nature, a technique sometimes
called “biomimicry”, is found on
the Shinkansen – the high-speed
bullet trains whose noses now
look less like bullets than the
swooping bills of birds.

The style is deliberate. Engi-
neers at JR West, a railway, were
looking to eliminate the sonic
booms that the trains created
when they barreled through tun-
nels, violently compressing the
air inside as they went. They
found a solution in the kingfisher,
a marine bird whose long, flattish
bill produces very little splash

when the animal dives into the
water for prey.

Trains built on the Kingfisher
design slice through air even in
narrow spaces. In addition to qui-
eting the ride, their improved aer-
odynamics help them travel 10
per cent faster on 15 per cent less
power.

Transport engineers have par-
ticularly strong reasons to copy
nature, with its panoply of flying,
burrowing and wall-climbing crea-
tures.

Nissan Motor, Japan’s third-
largest car manufacturer, is stud-
ying how fish manage to swim in
quick-darting, tightly grouped
schools without smacking into
one another.

It has created packs of tiny
robots that mimic fish behaviour,
and hopes eventually to incorpo-
rate the algorithms that control
them into its cars, where they
could help manage traffic flow
and prevent crashes.

Another company that is
embracing biomimicry is Inax, a
manufacturer of bathroom fix-
tures whose products include
Japan’s famously high-tech toi-
lets. Inax has recently begun sell-
ing ceramic floor tiles that have
been compressed in super-heated
water, a process similar to that
which produces some natural
stones.

Microscopic air pockets let the
tiles “breathe” and keep rooms
cool in the summer and warm in
the winter. Inax says its tests
show that electricity use falls by
an average of a quarter in homes
that have the tiles installed, due
to reduced need for heaters and
air conditioners.

“We call it electricity-free cli-
mate control,” says Emile H
Ishida, a former Inax engineer
who developed the tiles.

Mr Ishida left the company in
2004 and is now a professor at
Tohoku University’s Graduate

School of Environmental Studies.
He is one of Japan’s leading expo-
nents of biomimicry for environ-
mental uses, with some 600 appli-
cations under development by his
own count.

“Up until now, technology has

been about creating things that
never existed on Earth,” he says.
“Now, we’re looking at what
already exists and trying to build
on it.”

Japanese researchers have only
recently begun to see the practice
of taking hints from nature as a
distinct, systematic discipline, Mr

Ishida says. But he reckons Japan
is among the leaders in turning
such hints into commercial appli-
cations. “It’s the difference
between the west’s love of theo-
ries and Japan’s knack for build-
ing things up a little a time,” he
says.

Another novel tile he has devel-
oped is covered in tiny protein-
lined ridges that mimic the slick
surface of a snail’s shell. A splash
of tap-water removes virtually
any dirt or stain – a property he
that he demonstrates by mucking
up tiles with oil and soot, then
rinsing them clean like a sales-
man in a television advert. Install-
ing such tiles in bathrooms or
kitchens would reduce the need
for chemical cleaners as well as
saving effort.

The innovation that most
excites Mr Ishida is a design for
wings and fan-blades based on the
uneven shape of dragonfly wings.

A cross-section of a dragonfly’s
wing shows its paper-thin surface

to be saw-tooth shaped like a ruf-
fled potato crisp. This structure,
Mr Ishida says, produces tiny
whirling vortexes in the creases,
which push air back, generate lift
and give the wings “virtual” vol-
ume without adding bulk or
weight.

Mr Ishida has incorporated the
shape in wings he has designed
for small, agile gliders – potential
forerunners of ultra-lightweight
aircraft. But the design may be
even more useful in wind tur-
bines, an increasingly popular yet
fallible means of generating elec-
tricity. Prototype turbines built
by Mr Ishida, using dragonfly-
wing blades, keep on spinning
even when winds drop to near-
undetectable levels.

“With this kind of efficiency it
becomes feasible for every house-
hold to generate part of its own
electricity with a small wind tur-
bine,” Mr Ishida says. “It changes
the basic dynamics of power dis-
tribution.”

BIOMIMICRY

Evolutionary
adaptations in the
natural world are
inspiring designers,
writes Jonathan Soble

Safety in numbers: Nissan’s Eporo robots imitate a school of fish, using algorithms to avoid collisions Getty

‘Technology has been
about creating things
that never existed. Now
we’re looking at what
already exists and
trying to build on it’

VENTURE CAPITAL

Michiyo Nakamoto
looks at how a
riskaverse culture
is holding back
new companies

PHARMACEUTICALS

Biotech needs
funds to be more
forthcoming, says
Lindsay Whipp

Japan’s biggest
pharmaceuticals
have invested large
amounts into
overseas biotech
companies

Matsumoto of
Idemitsu expects
to build a business
with annual
sales of tens of
billions of yen
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Space programme
left out in the cold
Japanese navigation system
that will use higher-flying
satellites than the US’s Glo-
bal Position System and
thus allow receivers to
operate in mountainous ter-
rain or even Tokyo's urban
canyons. Keiji Tachikawa,
Jaxa president, is also keen
to develop a “silent super-
sonic aircraft”.

Debate is likely to be par-
ticularly intense over
human space activities.
Until now, Japanese astro-
nauts have depended on for-
eign space programmes as
their gateway to orbit. Such
an approach has not
stopped them from under-
taking bold missions,
including the recent 138-day
space sojourn of astronaut
Koichi Wakata. During his
time on the ISS, Mr
Wakata's research included

test-wearing for a whole
month a single pair of self-
deodorising underpants.

Jaxa is hoping for an
extension of the ISS’s life,
and that the government
will approve a programme
that could eventually put
Japanese on the moon. A
manned lunar programme
would cost hundreds of bil-
lions of yen, however, and
is likely to face sharp scru-
tiny from the DPJ, which
before its election insisted
the cost-effectiveness of
humans in space must be
“carefully considered”.

Mr Kozawa at Jaxa
accepts the fate of its lunar
dreams will not be decided
by the agency itself. “In
about a year or so, there
will have to be a decision
on whether to go for a
manned programme,” he
says. “It will be a big deci-
sion for the government.”
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Old skills cherished
in land of the new

Yoshihiro Saijo
stands in his work-
shop on Tokyo’s
Hachijo Island

amid the textile technolo-
gies of a bygone age: steam-
ing pots of fragrant dye
boiled out of bark and
grass, and wooden racks
hung with raw silk yarn.

“I’m preserving 600-year-
old techniques,” Mr Saijo
declares, with all the justi-
fied pride of a man who is a
vital link in the continuing
production of the island’s
celebrated Kihachijo hand-
woven cloth.

Mr Saijo and thousands of
other artisans scattered
across the archipelago are
living reminders that Japan
is not just a powerhouse of
new technologies, but also
one of the world’s most suc-
cessful nations when it
comes to conserving meth-
ods of production that
stopped being cutting-edge
centuries ago.

From laboriously pre-
pared washi paper, to

maki-e gold-sprinkled lac-
quer-work, razor-sharp
hand-forged swords and rus-
tic Iga earthenware tea
bowls, Japan remains a
treasure house of tradi-
tional crafts.

While at first glance this
love of old-fashioned meth-
ods appears a contradictory
contrast to the alacrity with
which Japan has adopted
new technologies, it may be
more accurate to see it as
another facet of such cul-
tural imperatives as an abil-
ity to internalise outside
influences and the love of
monozukuri, the making of
things.

Many traditional technol-
ogies stem from the teach-
ings of master artisans from
China and Korea, including
the brightly-glazed Imari-
Arita style of porcelain,
which claims roots in the
work of a Korean potter
captured during Japan’s
abortive 16th century inva-
sion of the peninsula.

Just as the government

played an important role in
fostering Japan’s current
strength in modern technol-
ogies, artisans have benefit-
ted from state support such
as the creation of the
National Association for the
Promotion of Traditional
Craft Industries by the
economy and trade minis-
try.

Preserving the traditions
has seldom been easy.
Hachijo Island’s very name
comes from the Kihachijo
cloth that used to be the
dominant industry on the
volcanic island, which lies a
45-minute flight out into the
Pacific from Tokyo but is
administered as part of the
capital. Locals say Hachijo
women used to be famous
on nearby islands for their
pale complexions, the result
of spending their time
hunched over their looms.

A charming legend has it
that weaving and dyeing
were introduced to the
island by emissaries dis-
patched by the first Chinese
emperor, Qin Shihuang, to
search for the elixir of eter-
nal life more than 2,000
years ago, but written
records of the craft date
from Japan’s 1338-1573
Muromachi Period.

Celebrated for its vibrant
colours – particularly a
memorable yellow derived
from a local grass that tra-
ditional doctors believed
could ward off demons – the
islanders even paid their
taxes in Kihachijo cloth.
During the 1603-1867 Edo
Period, government buyers
ordered bolts of cloth for
kimono in a distinctive
check pattern, reminiscent
of Scottish tartans, that
became the island’s trade-
mark style.

These days, however,
there are only around 70
weavers left on the island,
organised into a textile
co-op and a single independ-
ent workshop.

Silk production itself has
died out on the island and
yarn must be imported.
And while the cloth is
prized among connoisseurs,
the decline in use of tradi-
tional kimono means that
the market is limited. Hiro-
shi Uenoyama, head of the
Kihachijo textile co-op, says
it sells around 500 12m-long
bolts a year, just a third of
the peak hit in the early
1980s.

Weavers such as Kumio
Sasamoto, a 35-year veteran
recognised as a master
craftswomen by the
national association, mostly
work part-time at home.
Yet while Ms Sasamoto
says that she has been too
busy with voluntary work
to labour long hours at the
complex four-pedal looms
on which Kihachijo is
woven, she has no doubt
about the value of the craft
and her desire to pass on
her skills to her daughter.

It takes two or three

years just to achieve basic
mastery of the loom, Mrs
Sasamoto says, and even
after decades there is still
the challenge of trying to
create a perfect weave. “I
always think the next one
could be more beautiful,”
she says.

Part-time work weaving
is also a useful source of
income that can fit around
family and other jobs. The
co-op sells single bolts to
department stores for
Y100,000 to Y200,000
(although the final prize for
a consumer can be as high
as Y1m).

While hand-made authen-
ticity is vital to maintain
such prices, the Kihachijo
tradition is a living thing
with room for change.

Mr Saijo says he has been
tweaking his dyes to meet
changing fashions – cloth
coloured with the local
greys are increasingly popu-
lar while sales of the dis-
tinctive yellow have
declined.

Yet he is uncompromising
in his insistence on using
traditional techniques and
island plants. Dyeing
remains a laborious proc-
ess, from the stripping of
logs for their bark to the
dozens of cycles of dipping
and drying the yarn.

Mr Saijo admits it is a lot
of work for a modest
income, but sees himself as
part of an important tradi-
tion well worth the effort.
He is also acutely aware of
his status as the sole source
of dyed yarn for co-op weav-
ers. Despite its long herit-
age, the future of the Kih-
achijo tradition – like that
of all Japan’s traditional
crafts – can hardly be taken
for granted.

“I do worry about the
future,” Mr Saijo says.
“We’ve decided my son will
follow me, but we’ll have to
see how things go.”

TRADITIONAL INDUSTRY

Mure Dickie visits
Hachijo Island and
the craftsmen who
still use ancient
mechanisms of
production

‘I’m preserving
600yearold
techniques’

Yoshihiro Saijo

Kumio Sasamoto, an expert
weaver, has been honing her
skills for 35 years Mure Dickie

Continued from Page 1
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Buyout interest grows for mismanaged businesses

When the private equity firm,
Longreach, acquired OCC, a
submarine cable manufacturer
founded in 1935, one of the big-
gest challenges it faced was con-
vincing staff that it was impor-
tant to make profits.

New management installed by
Longreach, which acquired 100
per cent of OCC in 2006, decided
to stop producing a particular
product that was lossmaking,
despite generating substantial
revenues.

“People asked why they had
to give up that product and

warned that the company’s cus-
tomers would get very upset,”
recalls Masamichi Yoshizawa, a
Longreach representative direc-
tor and partner.

“The view was that even if it
was not profitable, you had to
make the product if the cus-
tomer wanted it,” he says.

The attitude Longreach
encountered at OCC is typical of
many Japanese companies with
advanced technology but an out-
dated approach to the manage-
ment of their business.

“Japanese companies have
tremendous technology skills,
but they are being misman-
aged,” Mr Yoshizawa says.

The situation provides oppor-
tunities for the many private
equity firms that had sprung up
in Japan, and which had previ-
ously suffered from a dearth of
investment options.

Private equity firms in Japan
are showing growing interest in

companies such as OCC that
have world-class technologies
but lack the brand recognition,
management skills or funding to
make the best of their expertise.

Taiyo Pacific Partners, which
has been investing in Japan
since 2003, recently increased its
stake in Nicera, a maker of
infrared and ultrasonic sensors.
Taiyo, which has had a stake in
Nicera for nearly five years,
increased its stake to 5 per cent
to become its third largest
shareholder.

Meanwhile, Carlyle, the global
private equity group, has agreed
to acquire 100 per cent of Broad-
leaf, a provider of repair and
inspection software. Such
investments look unexciting
compared with the headline
deals several years ago, such as
Ripplewood’s investment in
Long-Term Credit Bank of
Japan or Japan Telecom. But in
the technology sector, the prod-

ucts being churned out by many
large Japanese companies have
lost global competitiveness,
making them less attractive to
private equity investors, Mr
Yoshizawa says.

An absence of large deals
however, has encouraged inves-
tors to look for smaller gems.

The challenges that face
financial investors in many Jap-
anese companies are similar,
whether they are a big bank or
a maker of niche technology
products. At OCC, Longreach
found that the company was
selling products at prices set by
the customer, rather than prices

that met OCC’s profit objectives.
When a price increase was pro-
posed, marketing staff resisted.
“If the customer says something
costs Y100, then we have to sell
it for Y100 or else we will not be
able to get any more orders
from them,” Mr Yoshizawa says.

As a result of this attitude
and poor accountability, OCC
nearly collapsed in the wake of
the IT bubble when it found
itself with mountains of inven-
tory and excessive debt.

Such structural problems do
mean however that a change of
management can make much
more difference to the competi-
tiveness of such companies than
it might in the US, Mr
Yoshizawa says.

Junichiro Sano, executive
director and Japan representa-
tive of Dalton Investments,
believes there are a large
number of unknown companies
with world-class technologies

that have been undervalued.
“Value investors are looking

at these companies. They are
telling the companies to take
their products to China and
offering to introduce them to
their partners,” Mr Sano says.

Japanese fertiliser companies,
for example, have competitive
technology, but have been
undervalued because they
receive government subsidies
and have not been able to
export their products, he notes.

Mr Sano believes this could
change under the new govern-
ment. “Now is a good time to
invest in Japanese technology
companies because there are a
lot of distressed companies,” Mr
Sano says.

“They are cheap enough to be
delisted [from emerging com-
pany markets such as Mothers
and Hercules] and could come
back with values 25 times what
they are now,” he says.

And while it is difficult to con-
vince Japanese companies to
accept private equity invest-
ments, the strong yen and glo-
bal competition are exherting
pressure for overseas expansion.

“The yen is at Y90 to the US
dollar . . . and Japanese compa-
nies can no longer rely on
exports for recovery but have to
go global in a big way,” he says.

The question is whether pri-
vate equity can provide the
international network and man-
agement resources required for
such a change. Longreach pro-
vided management resources to
OCC and succeeded in changing
the company’s culture in the
two years before it was sold to
NEC and Sumitomo Electric.

If a private equity investor
can show it is relationship-
driven, has industry knowledge
and a local presence, “[Japanese
companies] will open their
doors,” Mr Yoshizawa says.

PRIVATE EQUITY

The opportunity to
gain undervalued but
advanced companies
is tempting, says
Michiyo Nakamoto

OCC, the cable
manufacturer,
presented a
tough cultural
challenge to its
acquirer,
Longreach

From golf swings to toilet flushing: the mobile phone delivers

There must be few places in the world
where mobile phone usage has
become so integral a part of everyday
life as in Japan.

Japanese use mobile phones for so
much more than speaking and emailing
– which replaces SMS in Japan – and
it sets them apart from other markets
across the globe.

For example, about 45 per cent of
mobile phone usage in Japan is for
data, which compares with about 20
per cent in the US, according to
Nathan Ramler, an analyst at
Macquarie Securities.

On top of this, Mr Ramler points out
that only 2 per cent of that data usage
is for email, while the time used for
speaking on the phone is just 140
minutes per month for DoCoMo,
Japan’s largest telecommunications
company with about 50 per cent
market share. That is about four and a
half minutes of talking time a day.

Internet access makes up a big part
of the usage. More people use their
mobile phones to access the internet
than their personal computers. The
younger generation in particular use
mobile phones as their primary access,
Mr Ramler says.

The importance Japanese people
place on data usage is all too evident
on the Tokyo trains, where it seems
that most commuters in their 40s and
younger sit or stand engrossed in their
mobile phone, whether playing games,
watching television, listening to music,
reading keitai (mobile) novels and
comics, or emailing.

But what is perhaps more interesting
than the common mobile technology
such as cameras, videos, TV, radio,
music and GPS, are the numerous
obscure functions that the Japanese
have developed for their handheld
devices.

Feku chakushin: the fake incoming
call. This is the perfect baddate
escape. By surreptitiously pressing a
couple of buttons on your phone under
the table at dinner, the function causes
the phone to ring a few seconds later,
enabling the owner to pick up, pretend
to speak with someone, exclaim horror
at the “situation”, excuse him or
herself from the date and head for the
exit.

Secret History: A recent survey by
Macromill, an online researcher,

showed that 61 per cent of
respondents – in this case Japanese
mothers with young children – secretly
check the contents of their husband’s
mobile phone. Of that figure, 35 per
cent are checking to see if their
husbands are having an affair, while 28
per cent are checking to see if their
other half is hiding something from
them.

For those husbands (or wives) who
do have something, or someone, to
hide, some handsets offer a function
that can prevent certain phone
numbers or emails being recorded in
the incoming and outgoing call/mail
history.

Ecooto: Eco sound. Many women in
Japan are selfconscious about using
public toilets or lavatories in
restaurants and bars, with fear of
being heard by next door’s occupant. It
has led to many flushing the toilet
throughout their time in the lavatory.
But digital contents developer Polygon
Magic has come up with an application
to stop the water waste and end the
embarrassment.

It recreates the flushing noise, which
can be set at either 30, 60, 90 or 120
seconds and with adjustable sound
levels.

Golf Lessons: Japanese “salarymen”
are infamous for their love of golf and
it is common to see them practising

their swings as they wait for the train.
Fujitsu’s new handset for NTT DoCoMo
has a function that uses 3D
motionsensor technology to monitor
golfswing movements. It uses the data
collected to provide a diagnosis of the
owner’s swing and offers advice for
improvement.

The list of such functions grows
daily. Companies such as NTT DoCoMo
for example, are currently working on
services that target the older
population – an area of business that
is set to grow with the country’s
greying population.

Even Japanese who do not think
they use their mobile phones much
still seem to use them for a wide
range of purposes.

As well as email and conversation,
Shiyo Takahashi, the manager of a
highend store in Tokyo, uses his
phone for betting on currency markets,
checking rates, the weather, banking,
train and concert ticket purchases and
sometimes GPS.

Among the younger generation,
mobile novels and manga (comics)
have become extremely popular.

Some novels have even been written
on a mobile phone. A brief read of a
keitai comic on a mobile phone
highlights an added dimension: at a
dramatic point in the story as you
electronically turn the page, the phone
vibrates.

Shopping is also a popular activity.
For example, Macromill’s survey of
mothers showed that of the
respondents who used their mobile
phone for shopping, 65 per cent did so
at least once a month, with nearly 30
per cent doing so at least once a
week.

“The way Japanese consumers use
their phones is unique,” says
Macquarie’s Mr Ramler.

“Other markets may catch up with
certain aspects of web browsing and
mobile content consumption, but some
mobile phone use will always reflect
local cultures.

“While security features and
convenient services have universal
appeal, how each market or country
specifically addresses them is likely to
reflect the local culture and local
patterns of consumption.”

Lindsay WhippEngaged: endless entertainment

Fisherman who caught multibilliondollar deal

The x-ray that kept
Kiyotaka Furuno
out of the second
world war made

him a rich man – though its
effect on the world’s fish
stocks was less salutary.

Mr Furuno, now 88, was
in his late teens and eking
out a living repairing radios
on the Shimabara penin-
sula, a poor fishing commu-
nity south of Nagasaki,
when the Imperial army
drafted him. After leaving
school at 17 he had taught
himself radio repair from a
book to support his family,
his father’s teaching salary
having been cut as part of
the austerity campaign to
pay for the war.

The x-ray, performed by
an army doctor, revealed
signs of tuberculosis,
exempting him from serv-
ice. He spent the years until
Japan’s defeat – and the
nuclear devastation of
nearby Nagasaki – fixing
floodlights at a Mitsubishi
shipyard. It was the near-
famine conditions that fol-
lowed that made him turn
his tinkering skills to the
problem of how to catch
more fish.

The story of Mr Furuno’s
solution to that problem,
and the global business he
built on it, is a small but
illuminating part of Japan’s

post-war economic miracle.
It is also a reminder, as the
high-speed growth of neigh-
bouring China ruffles feath-
ers, that a development for-
mula consisting of hard
work, innovation and a
loose regard for intellectual
property is nothing new.

Mr Furuno’s invention
was the fish finder. It was,
like so many Japanese
breakthroughs, a product of
creative application more
than new science. NEC, the
Japanese electronics behe-
moth, had made sonar
equipment during the war
for detecting submarines.
Demand for them dried up
with the peace, and units
from scrapped warships
could be bought on the
black market for a fraction
of their original cost.

That is how Mr Furuno
laid his hands on the one he
stripped apart behind his
tiny wooden house. With a
few adjustments, he rea-
soned, the machine could
be made to find schools of
bream and horse mackerel
as easily as it found subma-
rines or the army x-ray
found bacteria in his lungs.

“Nobody believed it at
first,” says Mr Furuno’s
son-in-law, Yukio, of the
local fishermen Mr Furuno
hoped to turn into custom-
ers. The first fish finder was
a mint-green box about half
the height of a man, with a
needle-and-paper readout in
the centre that indicated
undersea objects. “He went
out on the boats with the
fisherman and said, ‘Look,
these are fish’. But to them
it was just lines on paper.”

Mr Furuno’s break came

when a local fisherman died
and his son was called
home from Tokyo to take
over the family boat. The
young man had become a
banker and had no experi-
ence of fishing.

In desperation after failed
catches, he turned to Mr
Furuno’s machine – it was
1948 and the finder he
installed on his small craft
was the first of its kind in
the world.

With it, the neophyte
captain was soon bringing
in the area’s fattest hauls.
His neighbours quickly
abandoned their scepticism.
“They were lined up
in front of the house with
huge rucksacks full of
Y100 notes,” Yukio Furuno
says. The machines – still
basically black-market
NEC sonar boxes – cost
Y60,000, a small fortune at
the time.

Kiyotaka Furuno is now
ailing and Yukio – who like
many sons-in-law of promi-
nent Japanese has taken his

wife’s family name – has
replaced him as president of
Furuno Electric, now based
in the city of Nishinomiya
near Osaka. Today the com-
pany employs 2,500 people
and is one of the world’s
leading makers of maritime
navigation systems, with
turnover of Y88bn last year.

After his success with

fish finders, Kiyotaka
Furuno set out to equip the
Shimabara fleet with two
other pieces of modern
equipment: radios and
radar. The radios he bought
at first from a manufac-
turer in Tokyo, re-badged
and sold on as his own.
Originals came later, after

he had gathered enough
savings to start a small fac-
tory.

Radar was a more ambi-
tious technology. Mr
Furuno started by fixing
imported systems, return-
ing to his repair-man roots
until he had mastered their
mechanics.

In 1957 he hired his first
university graduates, a pair
of engineers from Kobe, to
handle the more esoteric
elements of radar design. In
six months they had a basic
working unit.

It was radar that took
Furuno Electric interna-
tional. RCA, the US elec-
tronics group, spotted its
machines and offered to
outsource some of its own
production to the low-cost
Japanese.

It sent an American
engineer to teach Mr
Furuno about solid-state
transistors and modern
quality control.

After a few years of
churning out RCA-branded

systems, he began selling
them under his own name.

Today, Chinese and Tai-
wanese companies are eat-
ing into Furuno Electric’s
market. Ironically, some of
their sonar and radar offer-
ings are blatant knock-offs
of Furuno gear.

Like many Japanese com-
panies faced with the same
challenge, Furuno is coun-
tering with ever-whizzier
technology. Some of it
could even help rebuild the
fish stocks that its inven-
tion has helped to devas-
tate. Its latest commercial
fish finders can identify tar-
get species and measure
individual fish to within “a
few centimetres”, according
to Yukio Furuno. Future
models will be linked to
real-time price data at
ports.

“With fish becoming
scarce and more restric-
tions being put in place, it’s
important to select only the
most valuable and sustaina-
ble ones for catching.”

POSTWAR ECONOMICS

Jonathan Soble
looks to the fishing
industry for clues
about the country’s
wider success

High net worth: radar technology used to increase catches
may also be able to help with conserving fish stocks Getty

‘They were lined up
in front of the
house with huge
rucksacks full of
Y100 notes’


