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Japan Bids for Global 
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That hig-buiiget, long-term technologi- 
cal ;rpproach to glohal ~varming ia ~ ~ n ~ ~ a r a l -  

~eadership in Clean Industry leleii elaen here "[E\ en] 111 the Uniteii St,ites," 
remark\ Tomita, "the Dcpart~nent of Com 
merce, the N,ition,il Sclence Founilation, anil 

"111 the past, Japan was criticl;cil hecauae 
Lve did not create nelv technology," \aya Ikuo 
Tornita, I3irector tor Glohal Environmental 
Technology at the M~nistry elf International 
Traile and Inilr~\try (MITI). But aa Tornita 
lists the innovative, high-technology envi- 
ron~nental projecta that MITI has hegun as 
part of ita strategy for sending \vorld grcen- 
house gas erniss~ons plunging hy the yeal. 2Q2 5, 
it'a clear that he ia iieterrnineii to put the lie 
to that criticism. "This program is completely 
iiifferent," he says. "Japan want\ to hen leader 
In global environmental technology." 

Japan fir\t 1:rlii out its cornprehenslve plans 
tor ~i technical fix for glohal warming and 
o:one depletion in 1990, in MITI'\ "The New 
Earth 2 l-Action Program for the Tlventy- 

Firat Century." New Earth 2 1 is a "vision," as 
the ministry calls its long-term strategic plans, 
anil as such it comes lvith plenty of hype. The 
ultimate goal, \ays MITI, i \  "to uniio the 
iiarnage iione to the earth over the 17.1- c st t ~ ~ o  
centuries, since the Ilniiustrial Revolution." 
But this is no utopian dream: Like the "v1- 
sion\" that preceiieii Japan's conclueat of ~vorlii 
aerniconiiuctor markets, it signals a consensus 
in inilustrv that it is t l~ne  to mclve into a par- 
ticular area of technology. Anii like earlier 
viaion\, Nelv Earth 2 1 haa apurreii the forma- 
tion of neLv gover~~rnent-iniir~stry-~111iversity 
joint research inatitr~tes, in thia ca\e airneii at 
tran\ferring exi\ting "clean" technologies to 
iieveloping countrie\ anii-a longer-term 
goaliieviaing completely new technologies 

the Environmental Protection Agency have 
no such programs for environmental tech- 
ncllogy i lcvelnp~~~ent ."  And Japan's effort is 
attracting plenty of plauiiita ahroaii. National 
Acaiierny ot Engineering presiiient Rohert 
White, tor example, has cited it as a potentla1 
nucleus for a global effclrt to ilevelnp and 
tramfer clean technology-an effort likely to 
he iiiscusseii next month 111 Rio iie Janeiro at 
the Unitcil Naticlns Conference on Envlron- 
rnent anii L3evelopment. 

Japan is well Ix)altlo~leii to take the 1e;rii 111 

environmental technology, as inilustry anil 
gc~vcrnment \pclke\men arc tonil of pointing 
out. T~lrln to the Ministry of Foreign Aff:rirs 
haniihook OII Japan's envirclnmental polic~es 
anil you'll find a prorld boast in big, bolil 
headline\: "Japan's carbon iliox~ile emission 

A Technical Fix for the Greenhouse 
W h e n  Japanese government anil 1niiustt-y get together to tie- 
velop a new technoloqy, theb're in ~t for the long haul. And the 
nat~onal  effort to seize the lead In technolog~es for reducing 
greenhouse gas ernisslons and protecting the ozone layer (see 
main text) is no exception. With government and industry prorn- 
ising funiling for "at least 10 years," says Ikuo Tornita, director for 
glohal environmental technology at MITI, scientists at the 
Research Institute of Innovative Technology for the Earth (RITE) 
know that  they can think really long-term in their quest 
for technological solutions to  the problerns of the global en- 
vironment. 

Five of RITE'S suite of seven big projects have familiar goals: 
substitutes for the chlorofluorocarbon compounds that attack 
ozone, hiodegradable plastics, improved hioreactors for lo~v-en- 
ergy synthesis of chemicals, production of hydrogen by bacteria, 
and recycling of steel scrap. But the two front-runners, sharing 
half of the total $28 million-a-year budget, are rnore unusual. 
Both nroiects aim at new methods for removing carbon dioxide 

A ,  

from industrial exhaust gases. If they succeed, iactories and power 
plants might one day run without net production of carbon 
dioxide. 

O n e  project, run by Hiroshi Kuwahara, general manager of 
Hitachi's Industrial Systems and Equipment Division, would 
harness biology. A t  the mercy of rainfall and soil quality, plants 
are normally working at less than optimal efficiency when they 
use sunlight to convert carbon dioxide into carhohydrates. RITE 
would outdo nature, placing algae capahle of extraordinarily high 
rates of photosynthesis in a perfect environment: a nutrient bath 
at the ideal temperature, with sunlight piped in through special 
optical fihers that diffuse light through their sides to produce an 
even illurnination. If the vlan works, carbon dioxide hubhled into 
this algal heaven from industrial exhausts will simply vanish, 
turned straight into carbohydrate, which can in turn serve as a 
f~lel or food source. 

"To find the  superior photosynthetic microorganisms, 

microalgae have heen collected frorn lakes anii hot s~rlnes,"sa\s 
L ~, , 

Marnoru Koiiarna, chief scientist at the Marine Biotechnology 
Institute In Kamaishi, on  the north Pacific coast of lapan. "Several - .  
species were founii that coulii grow uniier carhon dioxiiie concen- 
trations of 20%," he  says. Screening of the organisms is now uniier 
way, anti biotechnologists are reaiiy to try to improve the best the 
microbiologists can finii. Meanwhile, physicists are developing 
new reflective coatings for solar collectors anti new types of glass for 
light-iliff~~sing optical fibers; biochemists are examining ways of 
turning end products into useful fuels or foodstuffs; and, at the tok? 
of the hierarchy, computer engineers are developing fuzzy logic 
controls that would ooerate the whole svstern autornaticallv. Six- 
teen companies are in;Tolved in the work,'including ~i tachi , 'Asahi  
Glass, and Sumitorno Chemical Company, each bringing its olvn 
special area of expertise. The  goal is to have a test plant running 
earlv in the next centurv, at a vroiected total cost of $121 million. " 

But if biology can't gulp enough carbon dioxide, then maybe 
blunter chemical methods will work. Another grour, of 14 cornDa- , 

nies, plus three of MITI's ow11 research institutes, is also spending 
big-$77 million over 10 years-to create new kinds of selectively 
permeable rnernhranes that could filter carbon dioxide out of high- 
volume, high-concentration industrial sources. "We have found 
two or three types of mernhrane with high efficiency for carhon 
dioxide separation," says Hiroshi Mano of Sumitorno, ~ v h o  directs 
the melnhrane research. The next stev might be to turn the carhon 

L < >  

dioxide into methanol, a fuel, hy adding hydrogen in the presence 
of new high-performance rnetal catalysts. A copper-based catalyst 
already looks promising, says Taiki Watanabe, a researcher from 
Kawasaki Heavv Industries who directs the catalyst side of the 
project. ~ogethGr,  the membrane and the catalyst 'could yield an 
elegant recycling scheme: When the methanol is burned, the 
carbon dioxide could be recovered and turned into fuel again. One  
wav or another, it seerns, RITE is determined to turln carbon diox- 
ide'frorn a problem into a profit center. 

-F.S.M. 
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is about 4% of the world's total and one-fifth 
that of the United States." The fieure is so 

L. 

low because Japan uses less energy per head 
(and uer dollar of GDP) than anv other ad- . . 
vanced nation, thanks to the rapid response 
of industry to the 1970 oil shock. 

"In retrospect," says Genya Chiba, who runs 
the Science and Technology Agency's Explor- 
atory Research for Advanced Technology 
(ERATO) program, "the oil crisis was valu- 
able in that it compelled Japan to draw on both 
technology and a flexible management sys- 
tem. As a result lauan was .. A 

propelled into the emerging 
era of conservation and effi- 
ciency much faster than the 
nations that were less threat- 
ened. In some cases, within 2 
or 3 years industrial oil con- 
sumption decreased by 20% 
to 30%." 

To build on that record, 
MITI began work in 1990 to 
create the Research Institute 
of Innovative Technology for 
the Earth (RITE), intended 
to develop the environmen- 
tal technologies New Earth 
21 says will be needed early 
next century. Instead of 
searching for ways to improve I 
energy efficiency (with low 
ered carbon dioxide emissions 
as a lucky byproduct), RITE is aiming toward 
schemes for stripping carbon dioxide out of 
industrial emissions and recycling the carbon 
(see box). 

Industry has responded enthusiastically. 
In the half-year after the institute was set up, 
$45 million came in from Japanese industry, 
adding to the $80 million in seed money 
provided by MITI. Every sector is represented: 
the huge electric utilities, engineering com- 
panies, car manufacturers, shipbuilders, elec- 
tronics companies, steel manufacturers, and 
even clothing makers. All have their own 
environmental technology programs too- 
Tokyo Electric Power, for example, is search- 
ing for ways to extract carbon dioxide from 
smoke by chemical absorption-but they see 
involvement with RITE as essential to keen 
abreast of long-term technological change 
and the latest in government thinking. 

Thanks to industry's largess, RITE is now 
able to spend about $28 million a year to sup- 
port work by about 200 researchers. Half of the 
money goes toward the two big carbon dioxide 
fixation projects and the rest is divided among 
the remaining big projects, subsidies to private 
comvanies for the develovment of environ- 
mental technology, and grants for basic re- 
search. For the time beine. all of the work is ", 

going on at the laboratories of the companies, 
universities, and MITI institutes that have 
joined RITE projects. But next year this will 
change when RITE'S own laboratory is com- 

pleted in the new "Kansai Science City" under ing. The logic is simple: Most industrial coun- 
construction near Osaka. tries can now hold their carbon dioxide emis- 

International participation in all RITE 
projects is welcome-a highly unusual ar- 
rangement for a Japanese institution-but at 
a price: Intellectual property rights on the 
fruits of research must be shared with RITE. 
Last year, applications for grants came in from 
the United Kingdom, the United States, 
Canada, Australia, and the Netherlands, says 
Hidefusa Mivama. director of the Research 

sion at current levels or start to reduce them, 
says Tomita, but industrializing countries 
going for quick economic growth to support 
growing populations will pump out more 
greenhouse gases every year. He cites World 
Bank figures that show that developing coun- 
tries will produce 44% of total carbon emis- 
sions in 2050, up from 20% now. 

Japan's answer to the threat is the Interna- 
tional Center for Environmental Technology 
Transfer (ICElT), which won MITI backing 
last year. Its objectives are ambitious: Tomita 
says it and an associated energy center are 
going to try "to train 10,000 people over the 
next 10 years" in energy conservation, pollu- 
tion control technology, and environmental 
protection regulations. Most participants will 
come from developing countries and, as with 
other Japanese overseas programs, many will 
end up working for Japanese companies when 
they get back home. Naturally enough, their 
first choice of technology is likely to carry the 
"Made in Japan" label. 

That's an unsettling prospect for some ob- 
servers outside Japan, and they now have an- 
other cause for worry: a new United Nations 
Environment Program International Environ- 
mental Technolorn Center (UNEPnTEC), . . 

first proposed by th i  then-lapanex prime   in- - ister Toshiki Kaifu at the Houston Summit of 
advanced nations in July 
1990. Like RITE and 
ICElT, it will be built in 
Kansai Science City and 
should be up and running 
this fall. This added boost 
for Japan's technology- 
transfer activities is wor- 
rying presidential science 
adviser D. Allan Brom- 
ley, amongothers. Brom- 
lev has alreadv voiced 
coAcems that h e  deci- 
sion to put the UN insti- 
tute in Japan may mean 
U.S. industry has missed 
the environmental tech- 
nology boat. But Miwako 
Kurosaka, senior re- 
searcher at the World 
Resources Institute in 

The RITE way to save the planet. RITE will provide technology for a Tokyo, argues that Japan 
five-phase program to send greenhouse emissions plunging. deserves the iob: Its de- 

Italian company has joined one large project 
on microbial generation of hydrogen, and a 
British group at the Agriculture and Food 
Research Council has won funding to study 
the uptake of methane by agricultural soils. 

But the new technology being developed 
at RITE won't be ready for 20 years; until 
then Japan sees transferring its existing en- 

sign and manufacturing 
skills will speed the effort to disseminate envi- 
ronmental technology before developing coun- 
tries build polluting industries. And if Japan 
can sell environmental technology as fast as it 
sells video recorders, the world will surely be a 
better place. 

-Frederick S. Myers 

ergy-efficient technology to the developing Frederick S .  Myers is a free-lance science m'ter in 
world as the best way to tackle global warm- Tokyo. 
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