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THE LAST WORD), 
by Masami Tanaka 

A JAPANESE VIEW OF JAPAN'S BIORCHNOLOGY 
U ntil recently, biotechnology in Japan was main

ly a maLLer of fermentation-in brewing and 
the manufacture of pharmaceuticals and or
ganic chemicals. However, recent strides in 

molecular biology and molecular immunology make us 
confident that the technology will play a key role in 
production processes in a wide range of industries, includ
ing, obviously, the chemical, agricultural, food, and phar
maceutical sectors. Biotechnology should sophisticate .Ja
pan's industrial sLructure and increase the already high 
added value of.Japanese products . We expect Lo improve 
daily life by providing the population with new commod
ities. 

Hiotechnology may also make a great contribution to 

the "Technopolis," the new concept of regional develop
ment in .Japan. 

American venture capital indirectly triggered the bio
technology boom in Japan. [n t.he success of enterprises 
like Genentech, Japan saw a new technology that could 
extend a helping hand to industry caught in the slump of 
an oil crisis. Industry grasped that hand glad ly. According 
to a survey conducted bv the Ministrv of I nrernalional 
Trade and Industry (Ml'[I ) in the sum1~er of l !l83, major 
Japanese enterprises were even then conducLing biotech
nology research on a very wide scale. All told, more than 
150 firms ,.vere engaged in such research, and at least I 0 
new firms have joined their ranks in every year since 
1980. Private enterprises spent about 50 billion yen ($200 
million) on research in 1982, up 20 percent from the 
preceding year. That figure continues to rise. 

Primary Characteristics of Public and Private R&D 
Each nat.ion's biotechnology has its own special features. 

The U.S. government spends huge sums on basic research 
and offers attractive tax incentives to a very active ven 
ture-capita l community. European gove1·nments offer di
rect financial assistance uncler centralized development 
plans. 

BiOLechnology companies in .Japan fall into two catego
ries, depending on how much Lhey spend on research and 
development. One group of companies conducts research 
on a limited scale, spending 100 million yen (about 
$400,000) or less per year. The other group--which 
embraces some 20 companies, central figures in fermenta
tion , pharmaceuticals, and, to some extent, chernicals
conduCLs broad research with budgets of tens of billions of 
yen. 

One notable characteristic of small-scale research is t.hal 
the R&D e ffort is Lreatecl as a special "venture business" 
organized around approximately JO researchers within 
what is typically a much larger enterprise. This contrasts 
with the American approach , in which academic research
er s create companies as a spin-off of their research, 
supported by venrure capital drawn from private-sector 
investors. 

Japanese biotechnology re mains very close to mcffe 
traditional technologies, like fermentaLion and enzymolo
gy, in which the country has accumulated considerable 
know-how. Industry is integn1t.ing this inherited slrength 
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with the new techniques of genetic engineering. This gives 
Japanese biotechnology one of its most disLingu ishi ng 
fealures. · 

The Japanese economy expects privale enterprises t.o 

judge the market for themselves, make management 
decisions at their own risk, and Lo offer commod ities and 
conduct research on their own. Biotechnological research, 
however, takes a very long time to co111c to fruition. and 
the field presenls especialiy large risks. ll research were 
left completely up to the private senor, businesses mig·ht 
noL be able o r willing to do everyLhing that 's need ed . So, in 
recent years, the government has become involved with 
selling policies on biotechnology and in funding the basic 
research which is so deeply tied to comme rcial develop
ments-not only for Japan's welfare, but for the ,,·o r iel 's as 
well. This government involvement has heco111c anot her 
ha llmark of .Japanese biotechnology 

The government is thus also responsible for drawing up 
rules for the industrial application of this new technolo
gy-rules that both control a nd protect the resu lts of 
research, that encourage enterprises LO follow their own 
judgment in pursuing R&D yet ensure general safety 
when the resulLs of that R&D are applied in ind usts \' . It is 
a lso the job of the government to coordinate a system for 
collecting, preserving, and d istributing biological re
sources . In consu ltation with industry and academia , 
MITI is attempting to fill these roles. The R&D Project of 
Hasic Technology for Future IndusLry is one good exam
ple . The ministry's support of naLional instiLUtes like t.he 
Fermentation Research Institute is another. 

MITI is not a lone in this , o f course. The Min ist r\' of 
Education and the Ministry of Ag1·iculru1e. Forestry. 'and 
Fishery are undertaking th eir own programs. In the non
profit sector, the Bioindustry DevelopmcnL Cente r (BJ. 
DEC) or the .Japanese Associa tion of Industrial Fermenta
tion is collecting and exchat1ging infonnaLion on new 
trends in the fie ld . BIDEC also promotes international 
cooperation and he lps researchers travel overseas. 

A New Pattern of Development 
Biotechnology is a lready evoh·ing along lines diffe rent 

from those of past technologies. In e lec:lronics. svnt hetic 
textiles, plastics, and a ircraft, the L nit.eel Sta les led the 
way and the rest of the world fo llowed . Biotechnology, on 
the oth er hand , has been an inte rnational undertaking 
almost since its inception. New research is u.ll(lcr w,11· 

simultaneously in America , Europe, and J a pan , growing 
from the nuclei of universiLies and vemure businesses . 
Since Japan has in the past tended to import. technologies, 
it has little experience in the sort or interdisciplinary 
fundam ental research now demanded of biotechnological 
pioneers. The country's r esidual sLrengt h in production 
technologies should , howeve r , put .J a pan in a good posi
tion for the hnure. 

Masami Tanaka is director of the Bioindustry Office of 
the Japanese Ministry of Trade and Industry, These 
opinions are the author's own and are not necessarily 
those of BIO/TECHNOLOGY. 
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