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English version:

The importance of new companies for innovation,
and ways to improve Japan’s environment for science based
entrepreneurship

Robert Kneller, University of Tokyo, RCAST

The importance of science based ventures for innovation

In the US and a few other countries, new companies have played a major role in
innovation in science and engineering.! This is true in the case of fields that do
not require high capital investment. But even in some industries with high
investment costs, such as pharmaceuticals and perhaps recently, energy, new
companies are active in innovation in America and some other countries. Studies
have shown that new companies are innovation leaders in biomedical devices,
mobile telecommunications, internet related technologies, semiconductors, hard
disk drives and materials and other industries.

In pharmaceuticals, the evidence is clear that new companies are more likely to
discover innovative drugs than established pharmaceutical companies.
Established pharmaceutical companies tend to discover drugs modeled on drugs
previously developed by other companies. This is particularly true of Japanese
and German pharmaceutical companies. Moreover, major pharmaceutical
companies the world over rarely undertake the initial development of
scientifically novel drugs discovered in universities. Instead, new companies
(also known as biotechs or bioventures) play this role. In addition to developing
innovative university discovered drugs, biotechs are important for discovering
the therapeutic biologics (large molecule, protein based drugs that include the
highest selling drugs worldwide). Biotechs often serve as a development bridge
between universities and established pharmaceutical companies, doing the
research and development work that shows proof of concept and thus making
university-compounds attractive for major pharmaceutical companies to in-
license. Nevertheless, the majority of biotech drugs are developed all the way to
marketing by biotechs, either biotechs that discovered them or by other biotechs.
(Kneller 2010)

However, most of these biotechs are American. Hardly any of the drugs
currently approved by the US Food and Drug Administration were discovered by

! Henceforth, this paper will use the term startup and venture company to refer to independent new
companies whose business is based on science or engineering.
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Japanese or Continental European biotechs or by universities and initially
developed by Japanese or Continental European biotechs.

At least in Japan biotechs are making progress in drug development. The
number of Japanese bioventures with Japan-discovered drugs either approved
for market or in clinical trials has increased from three in 2003 to about 27,
while the number of therapies approved or in human trials increased from about
five to about 45. Still many of these companies are struggling to find financing
and alliance partners, and none seems close to having a breakthrough or highly
commercially successful therapy on the market soon.

The contribution of new companies to innovation in other science and
technology (S&T) fields is also low in Japan compared to the US. This is
particularly true in the case of new companies based upon university discoveries
(i.e., university startups). Outside of the life sciences, the number of startups that
have unique technology and that are making tangible progress towards business
growth is small. In other words, science and technology-based innovation in
Japan and Continental Europe relies almost entirely upon large established
companies, and, at least in pharmaceuticals, the products marketed by these
companies usually are not fundamentally new, breakthrough products.
Obviously companies such as Canon and Sharp continue to invent and market
innovative products and Japanese component manufacturers still are world
leaders in terms of quality and market share. However, if Japan continues to rely
almost exclusively on manufacturing of products arising from incremental
innovation in established companies, it probably will not remain economically
strong in the face of competition from countries such as China.

The reasons that some new companies can overcome the advantages of large
companies and develop new products more quickly are complex. However, they
include enthusiasm and cooperativeness of employees, high incentives and
pressure for success, ability to focus resources on new areas (rather than
devoting most of their resources to current products and needs of present
customers), ability to make decisions quickly, and minimal internal bureaucracy.

But in order for these advantages to come into play, new S&T based
companies must have access to capital, people, technology and customers, and a
way to ensure that they can appropriate the fruits of their R&D (i.e., to prevent
competitors from copying their core technology). The following discusses each of
these requirements briefly in the context of Japan’s environment.

Requirements for a supportive environment for science-based ventures--
why Japan falls short

Capital usually requires either sales income (which new research and
development (R&D) based companies often do not have), investment in return
for equity (i.e., stock) by venture capital (VC) or wealthy individuals (often called
angels), or investment by other companies in return for equity or some control
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over the venture’s products or technology (such control often takes the form of a
license to the company’s intellectual property). However, in Japan, VC investment
in Japan is less than a tenth that in America or Europe and angel investment is
even smaller. Japanese biotechs have had considerable difficulty entering into
alliances with pharmaceutical companies. Probably in other technology fields,
alliances between ventures and large companies that provide significant capital
are also rare.

Banks will usually not lend to companies that do not have tangible assets
to secure loans. In addition, banks rarely have the technical and business
expertise to make informed decisions about S&T issues, much less to provide
these companies with effective advice.

Government financial support is available in both Japan and America.
However, it is usually not sufficient for sustained growth and it risks distracting
ventures from “what will be attractive on a competitive market” to “what will be
attractive to government bureaucrats.” In addition, just like banks, government
agencies often lack the scientific and business expertise to make wise investment
decisions. Finally, government support risks wasting taxpayers’ money on
projects that have little commercial future but for one reason or another are
deemed worthy of government support. An examination of the income sources of
the approximately 160 therapeutic-oriented bioventures listed in the Japan
Bioindustry Association’s 2008 survey of bioventures reveals that many
companies with doubtful technology and business futures are probably being
kept afloat by government grants and contracts.

Concerning access to talented employees, new S&T based ventures cannot
afford to hire many employees, but they need workers and managers with
specific skills, and often they need to hire them quickly. However, in this regard,
Japanese ventures face more difficulties than ventures in the United States and
some other countries. Japanese university graduates still prefer to join
established companies.

Employees with relevant work experience can be extremely valuable for
ventures. But so far, rates of mid-career job transfers are low in Japan,
particularly among R&D employees. Large Japanese companies have tended to
emphasize in-house training and in-house acculturation, which perhaps entails
emphasizing familiarity with company operations over the acquisition of in-
depth expertise in a particular technical area. Many of these company specific
skills are not applicable in a venture. In the United States, there are many
examples of successful new companies, even entire new industries, being started
by highly skilled scientists and engineers leaving another company. Examples
include the beginning of the miniature disk drive industry by engineers who left
IBM in frustration over its reluctance to develop small hard disk drives and
founded companies such as Shugart, Seagate and later Maxtor (Christensen
1993). Other examples include the founding of Intel and Kleiner Perkins (one of
the first highly successful VC companies) which trace their origins back to
engineers who left Shockley Semiconductor to form Fairchild Semiconductor,
one of the first Silicon Valley spin-offs. There seem to be few, if any, similar
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examples in Japan’s post-war industrial history. Large Japanese manufacturers
hold onto their R&D employees until they reach retirement age. This provides a
stable reservoir of valuable talent, but it limits the redistribution of talent to new
and more productive fields of technology.

In addition, employees of large Japanese manufacturing companies that
were hired before 2000 generally lose nearly all their accrued company pension
benefits if they leave before age 50. This usually means a severe financial penalty
for leaving in mid career. Because many of the large manufacturers liberalized
their pension policies around 2000, younger cohorts of engineers and scientists
who are now approaching their mid 30s and have valuable experience may feel
freer to leave than their seniors, but whether this will help ventures to recruit
skilled personnel remains to be seen. In the United States, guaranteed benefit
corporate pension plans have generally been replaced by individual employee
managed plans to which employers often contribute a particular amount each
month the employee is on the payroll.

Low levels of immigration are another constraint for Japanese
entrepreneurship. In the US, immigrants account for at least a quarter of all
researchers with doctoral degrees. In Silicon Valley approximately 40 percent of
scientists and engineers with doctoral degrees, and nearly the same percentage
of company presidents, are foreign born. Immigrants are a much smaller
percentage of Japan’s high technology labor force.

This rapid turnover and circulation of employees among startups and also
sometimes large companies helps to build networks, diffuse knowledge and also
reallocate human resources to the most productive companies. This mobility of
workers seems to characterize successful startup clusters and it is credited with
giving regions such as Silicon Valley their innovation advantage. However, the
other aspect of this “high mobility labor market” is that companies (particularly
ventures) need to be able to dismiss employees quickly if business circumstances
change. Job security is usually less in a new company compared to an established
one. (Hyde 2003) Therefore, venture company employees need to think they
probably can find other work if the company runs into trouble. Death or
hibernation for the venture cannot mean death or hibernation for one’s career,
or starvation for one’s family. But so far, business and social acceptance of rapid
job changes has not occurred in Japan, with the possible exception of the
financial and related sectors. Thus in Japan, new companies are at a disadvantage
in competing for scientific, engineering and managerial talent with large
companies that offer lifetime employment, that offer more social respect and are
usually favored by family members.

New S&T based companies need an ongoing source of technology. If their own
laboratories and personnel are insufficient, usually they need to hire skilled
scientists or engineers or collaborate with universities. The challenges with
respect to hiring are discussed above. With respect to collaborations with
universities, a close degree of cooperation is almost guaranteed in the case of a
startup, and a startup is usually dedicated to developing the academic
discoveries upon which it is based. Established Japanese companies do cooperate
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with universities at a relatively high rate. One of the contrasts between
university-industry cooperation in Japan and America is that the former is based
mainly upon collaborative research involving established companies, whereas
formation of startups and ongoing communication between the startup and
university play perhaps the dominant role in America. But do established
companies collaborate as closely with university laboratories as do startups and
are established companies as dedicated to developing the academic discoveries
as are startups? Comparing the responses of Japanese established companies
with those of startups and other SMES from an interview survey of 21 companies
suggests that intensity of cooperation is higher in the case of SMEs. Thus it is
possible that, although Japan has few strong university startups, other SMEs are
cooperating more with universities and that these collaborations are quite active
and beneficial for the SMEs.

As S&T oriented ventures often do not sell products or services directly to the
general public, alliances with other companies are often the main way to develop
arevenue stream. However, in order for alliances to sustain vibrant startups,
established companies must have a truly open innovation policy. According to
Chesbrough’s description, an open innovation strategy involves established
companies viewing new companies as important sources of technology for them,
and also as possible developers of some of their own discoveries. While large
Japanese companies may gradually be adopting such a strategy, most large
manufacturing companies have traditionally had an autarkic innovation strategy
stressing self reliance. To the extent companies are modifying this policy, they
are doing so mainly by cooperating with universities. Even when they do so,
however, they usually seek exclusive control over the resulting university
discoveries—even though exclusive control over discoveries is generally the
opposite of the open innovation paradigm articulated by Chesbrough. In any
case, new Japanese S&T ventures must work extremely hard to convince
established companies to adopt their technologies. Sometimes the price of an
alliance with a large company is agreeing to sell only to that company or a de
facto compulsory license of its core technology to the large company.

As for being able to prevent rivals from copying their technologies, new
companies in most circumstances must rely on intellectual property (IP) rights.
Unlike large companies that can rely on trade secrets (know how) to prevent
copying of many of their core technologies, new S&T companies usually must
outsource manufacturing and they have to raise funds from outside investors—
all of which often require disclosure of their core technology. The only way they
can ensure that other companies will not “free ride” on their R&D is IP.

The university technology transfer reforms of 1998-2004 were important
because they facilitated startups obtaining exclusive rights to university
inventions. Japan'’s system of IP protection is advanced and probably superior to
that of the United States in several respects. Yet there are features this system
that work against new companies. For example, so-called prior use rights, are
quite broad in Japan. Thus, if a venture company has just developed a new
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technology on which it has patents and a large company begins to market a
similar product, the large company can relatively easily claim that it had been
independently developing the product and thus the venture’s patents cannot
prevent the large company from marketing a similar product. Also, Japanese
courts still seem reluctant to award high damages or injunctive relief (i.e., orders
for the infringer to stop sales) for infringement. This will inevitably influence the
calculations of a new company that feels its products are being infringed by a
large rival. Even if it thinks it would eventually win an infringement suit, the suit
will be long and expensive because its rival has large financial resources and
probably some patents of its own on which it could file counter-suits alleging
infringement, and victory in court may come at too high a price.

Considering how Japan falls short on many of these criteria for a supportive
environment for S&T entrepreneurship, it is not surprising that Japan relies so
much on established companies for innovation. Continental European countries,
particularly Germany and France, also share many of these characteristics and
also rely mainly on established companies for innovation. Japan is not unique.
Hall & Soskice have described Japan and Continental Europe as having managed
market economies, while the US, Canada, Australia and the UK have liberal market
economies, with the former excelling in incremental innovation while the latter
tend to produce breakthrough innovations. As discussed in Kneller (2007), it
seems likely that the reason that liberal market economies tend to be the source
of breakthrough innovations is that many of these innovations come from new
companies. In other words, a liberal market system provides a relatively better
environment for innovation by new companies while a managed market system
favors innovation in established companies, and longstanding social and
institutional factors underlie these differences .

If this analysis is correct, then it would be difficult for Japan to shift
rapidly to a system that favors innovation in new companies, and it would
probably be unwise to try to do so. Nevertheless, in science, technology and
medicine, there seems to be a diminished number of fundamentally new and
globally marketable technologies that have emerged from Japan since the 1990s.
(This observation is made acknowledging that there are evidentiary
uncertainties, and in only a few areas, pharmaceuticals being one 3G mobile
telecommunications essential patents being another, are there clear supportive
data.) Japan may be able to rely on black-box, world-class expertise in some of its
manufacturing companies, particularly for intermediate components, for a few
more years. But if it cannot pioneer new fields of technology, it seems in danger
of being squeezed economically between countries that can, and countries that
can manufacture even the intermediate components more cheaply with almost
as high levels of quality.

Japan may attempt a renaissance of its large companies by having them
partner more closely with universities. However, even before the university
technology transfer reforms of 1998 to 2004, cooperation between university
laboratories and large companies was frequent. So boosting cooperation with
universities would seem likely merely to deepen what has already been done for
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many years, rather than offering large companies a fundamentally different type
of exposure to new knowledge. Moreover, applying the findings of the
pharmaceutical analysis (that so far collaborations between Japanese
pharmaceutical companies and universities have rarely resulted in the discovery
of innovative drugs) and of Christensen’s analysis of how IBM ignored
opportunities to pioneer the field of miniature hard disk drives to such a
renaissance strategy, leads to the prediction that probably in only a few cases
will collaboration with universities result in large companies pioneering
technologies that are fundamentally new and different from their main lines of
business. Such collaborations will probably help established companies in their
current lines of business. But it will not solve Japan’s fundamental dilemma of
having few companies that will commercialize new technologies outside their
main line of business. Therefore, it is probably dangerous for Japan to think that
it can continue to rely almost entirely on its large companies for innovation, and
not improve the environment for S&T entrepreneurship.

Japan ought to take heart from the knowledge that it has been an
entrepreneurial culture in the past. Some of its most successful companies today
were formed or completely revamped not long after WWII, including Sony,
Honda, Kyocera and Sharp. Neither is university entrepreneurship alien to
Japanese culture. The original businesses of Ajinomoto, Ebara, TDK and Rohm
were based upon university discoveries. Even in the 1980s, many new
companies exploiting various applications of computer controlled machine tools,
was were formed (Friedman 1988). So at least some of the barriers to
entrepreneurship in Japan are probably fairly recent.

The remainder of this chapter suggests possible ways to improve the
environment for S&T entrepreneurship (i.e., innovation stemming from R&D
oriented new companies) in Japan. Because of the author’s experience, it focuses
particularly on how universities and government R&D policies might better
support new companies. However another reason for emphasizing nexus
between university, new companies and innovation is that, even outside of
pharmaceuticals, many S&T based companies either emerge from universities or
are benefitted early in their histories by collaborative research with universities.
This is true for both America and Japan.

At the outset, however, it is important to note that the Japanese
government, local governments, and universities have already done much to
improve the environment for startups. Concessionary sections of the major stock
exchanges have been established so that it is easier for R&D based companies to
list their stocks. University researchers can now found, consult for, and even in
some cases manage, new companies. Incubators have been established in several
universities and by several local governments—often with national government
assistance. A variety of consultancy services have been established to advise
startups and other small and medium size enterprises (SMEs). The government
has also made consultants available to university TLOs and IP management
offices to assist in IP management and, in some cases, the establishment of
startups. Entrepreneurship training programs have been started in some

TRT— Ry F v —pEOKE—T LT L=y T ORENE 26



A ) R—=v g AT A (3K, F3E)

universities. A variety of mechanisms now make public funds available to
startups either directly in the form of loans, research grants, research contracts
or equity investment, or indirectly through private VC companies, credit banks,
etc.

However, with all these support programs, the question, “Why haven’t we
seen more progress in terms of growth of startups that seem to have promising
prospects?” becomes even more acute. Of course, one possibility may be that
there has been progress, but it just needs a bit more time to become apparent.
The analysis of Japanese companies developing biomedical therapies suggests
there may be some validity to this claim. But it also suggests that the progress
has been slow.

Another response may be, “Slow relative to what?” It may not be
appropriate to make Silicon Valley the comparator for Japan as a whole. After all,
not all of America is like Silicon Valley. Also compared to countries besides
America (including countries such Germany, France, Italy and maybe even
China), Japan’s progress in fostering new-company-based innovation may be
very respectable—a possibility suggested by the pharmaceutical and bioventure
analyses mentioned above. Even with respect to regions such as Silicon Valley, it
is not clear if the supportive environment for entrepreneurship that underlies
the dynamism of those regions is sustainable in the future. Also it is possible that
some other system of innovation will emerge that is superior to that based upon
early development of pioneering technologies by new companies. However these
considerations are beyond the scope of this chapter, which proceeds on
assumption that Japan can and must do better with respect to encouraging S&T
entrepreneurship linked to universities.

Suggestions for improvement (with emphasis on the university-
entrepreneurship innovation nexus)

Suggestion 1: Channel some Innovation Network Corporation of Japan (INCJ]) funds
to VC companies with experience in supporting early stage ventures.

The recently launched the INC] program is intended to provide
substantial amounts of government co-funded equity financing to promote
innovation in Japanese industry. A major goal of this project is to support
Japanese S&T ventures. A productive way to allocate some of these funds
(approximately 10%, for example) would be as matching funds to VC companies
that have experience funding early stage companies. There are several such
companies that now have considerable experience not only in assessing
investment opportunities but also in helping their portfolio companies with
strategic planning. They would probably use the INC] funds wisely.

Suggestion 2: Expand entrepreneurship education in universities.
Entrepreneurship training is important for any long term effort to

promote venture companies. Other chapters in this book by more experienced

persons deal with this subject. However, at least one required lecture on
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technology management and commercialization, and one lecture on starting S&T
based companies, should probably be included in the undergraduate curriculum
for all engineering, science and maybe even medicine majors. The purpose of
these two lectures would be to ensure that all students in technology related
fields are exposed to basic concepts of technology management and
entrepreneurship. Cornell and MIT have implemented university-wide
entrepreneurship education programs, and their experience may be helpful for
Japanese universities.

More in depth courses and workshops should also be offered. A system of
mentoring should be set up for students and faculty who are interested in
starting companies. Whenever possible, instructors and mentors should have
science or engineering backgrounds to help them relate to science and
engineering students. The concept should be “entrepreneurship by scientists and
engineers for scientists and engineers.” Also, to the extent possible, these
training sessions should bring together students and faculty from departments
across the university, so that they simultaneously provide opportunities for the
fusion of knowledge from different disciplines. Such interdisciplinary ideas may
be the basis for new inventions that respond to societal needs and that startups
are well suited for startups to develop. Persons who have entrepreneurial
experience overseas should also be recruited as instructors, because
internationalization (i.e., targeting international markets, alliance partners and
funding) may be one of the best growth strategies for Japanese startups.

Suggestion 3: Promote interdisciplinary university research.

Steps should be taken to promote interdisciplinary university research
that would bring together researchers from different disciplines and get them to
collaborate on projects that, if successful, will have important practical benefits.
However, the applications should be broad, or at least they should not fall within
the exclusive business scope of any existing company. In other words, the
research should be directed at practical problems, the solutions to which could
be used by many companies or even directly by scientists and health care
providers. Also, the projects should not be large or expensive. Rather many small
scale projects should be undertaken to show proof of concept that
interdisciplinary approaches to practical problems can work. If proof of concept
is shown, the next step can be larger scale funding from government agencies
such as NIH or NSF in the US, or MEXT, NEDO or MHLW in Japan; or perhaps
launching of a startup or collaboration with an existing company.

A possible model for such an initiative is Stanford University’s Bio-X
Fellowships for Stanford faculty to promote interdisciplinary research in
biomedical-related areas. Funding usually ranges around $50,000 or $60,000 per
year for two years. Most of this is to support a doctoral student or post-doctoral
researcher who conducts most of the research and also serves as bridge between
the faculty from different disciplines who are backing the project. Another
example is the translational medicine program launched in 2010 at the
University of California Berkeley and San Francisco to bridge the gap between
basic biomedical science and clinical applications. This program supports
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masters students (usually in engineering) who, as in the case of the Bio-X
fellowships, will do the hands on research and provide the link between faculty
from different disciplines who propose and support the projects. In neither case
is commercialization or launching a startup a specific aim, although several of the
Bio-X researchers are already working with companies to commercialize their
research findings. The expectation is that proof of concept that interdisciplinary
solutions exist for important problems will lead either to additional research
funding, collaboration with industry or startup formation.

It may be of some interest that the UCSF/Berkeley translational research
program is funded by a donation from Andrew Grove, one of the founders of
Intel, while the Bio-X Fellowships are funded primarily by donations from
corporations. Neither Mr. Grove, Intel nor the corporations supporting Bio-X
have any claim to the IP emerging from these programs. Rather these are
managed as are most other university inventions: the university owns the IP, but
can later license it to startups or collaborating companies.

Suggestion 4: Ensure that exclusive licenses from universities are contingent
upon the recipient companies being obligated to develop the inventions

There should be a nationwide policy that any exclusive license to a
university invention must include clear development commitments. If a company
receiving an exclusive or field-of-use exclusive license cannot provide proof
within about two years that it is seriously developing the invention, the license
should be withdrawn and other companies should be able to develop the
invention. This should apply even in the case of joint research inventions, which
account for approximately half of all patented discoveries from major national
universities. This would prevent one of the greatest flaws of the present
technology transfer system—namely, that it is extremely easy for companies to
obtain perpetual, exclusive control over Japanese university inventions without
any development incentives or commitments, essentially for free (i.e., the only
costs being the patent application and maintenance costs). Probably over half of
all patented Japanese university discoveries (and about three-quarters of all
discoveries that are transferred to companies by either license or joint
ownership of patents) are controlled by companies in this manner. Companies
tend to treat such discoveries as free goods and therefore are less likely to
develop them. This represents a huge waste of technology and public funds. Even
in the case of university inventions arising under joint research contracts, the
salaries of university personnel who contributed directly or indirectly to the
discovery, building costs, most equipment costs, etc. are paid for from
government funds.

If a licensee deems it would be too cumbersome to prove after two years
that it is making diligent efforts to develop a university discovery, it can instead
opt to pay royalties to ensure exclusive control over the discovery for as long as
it wants exclusive control. However, in this case, the royalties should be high—
high enough so that the university recovers the full economic cost (FEC) of the
discovery within no more than four years following the initial license or joint
patent application (i.e., the full cost including university salaries, depreciated
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building and equipment costs, other infrastructure costs, etc.). This is currently
the policy in the United Kingdom. In fact, in the UK, a company that wants
complete control over a university invention must pay the FEC right away.

This policy should also apply to startups and other SMEs. It is just as
damaging to taxpayers and the university researchers whose discoveries are
being locked up if a venture sits on inventions.

Suggestion 5: Develop ways to support venture companies more wisely

The first suggestion above, mentions one method. The next suggestion
(no. 6) mentions another in the context of SBIR-like funding. Another method is
for universities themselves to provide small amounts of seed funding (not more
than $200,000) to some of their startups for each of one or two years to enable
them to do key proof of concept or marketing studies that, if successful, would
attract additional funding. Stanford’s calls its program the “birdseed” funding.
Still another method is to provide small amounts of funding to groups of students
and faculty, even before any startup is launched, to enable them to test the
feasibility of a commercial concept they have in mind. The goal would be to move
basic research a bit closer to practical applications, and in particular to make it
more attractive either to established companies or to VC and angel investors who
might be willing to invest in a startup based upon their research. Examples of
this sort of program are the von Liebig Center and Deshpande Center programs
at University of California San Diego and MIT, respectively. Again, neither in the
case of Stanford’s Birdseed fund, nor the von Liebig or Deshpande Centers, does
funding for these programs come from the government.

Support from surrounding businesses and entrepreneurs may be just as
important as funding. If a Japanese university launches a birdseed or von Liebig
Center like program, it ought to obtain the support of associations of local
entrepreneurs, venture capital companies and angel investors, and also of large
companies that are familiar with the university’s research. One of the best forms
of support would be mentoring and guidance--for example, advice about what
sorts of improvements or testing would make the technology more appealing
and advice about business strategy. Potential advisors ought to realize that it is
in their interest to encourage the growth of startups. The benefits to investors
are obvious, but even for existing companies, successful ventures offer
potentially valuable technology and alliance partners.

Another prerequisite for the success of programs like these is an
objective, expert-based peer review process.

Suggestion 6: Improve the peer review process for funding decisions:

Every R&D funding program ought to have a way to ensure that research
support reaches those who will use it best. Those persons will make the scientific
progress that will be the basis for new companies and new commercial products.
Moreover, if young, bright, energetic researchers know that their past
achievements will be accurately and fairly evaluated when they apply for
funding, they will probably me more likely to attempt breakthrough research or
to go abroad to seek training in some of the world’s best research centers. But if
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they are uncertain that their accomplishments will be recognized, they will
probably more likely stay at home, do the research expected of them in their
professor’s laboratory, and make sure they remain within the patronage
networks that are still so important for appointments and promotions in
Japanese academic careers. Peer review, the process by which applications for
research funding are evaluated by experts in the field, is thus one of the
cornerstones of most countries’ systems of funding basic research in universities.
If it is done well, one of the main conditions for a strong, vibrant national science
system is fulfilled. If it is done sloppily, there will inevitably be great waste of
public resources, distorted research incentives, and squandered human talent.

The consequences of a sloppy system of allocating government support
for R&D in private companies are just as dire. There is a clear economic rationale
for governments to fund basic research—the resulting knowledge is a public
good that can be used by many organizations and that usually does not lead
directly to commercial products. Private companies would not pay for such
knowledge, but because it has widespread benefits, government should. But this
rationale is lacking in the case of government subsidies for research in private
companies which can usually make sure that the benefits (at least the IP) accrue
only to themselves. Such funding risks providing an unfair subsidy, wasting
taxpayer money, and distorting market signals and rational market decisions.
Any program of government assistance for R&D in private companies should be
undertaken with great caution, and it must try especially hard to ensure that
funds are wisely allocated. Thus in the case of support for R&D in companies,
effective peer review is also extremely important.

Contracts for specific research projects and specific products aside, direct
US government support for venture companies occurs mainly through the Small
Business Innovation Research (SBIR) program. Generally, this program has been
credited with being an important mechanism to bridge the gap between the basic
university research results upon which many American S&T ventures are
founded, and commercial applications. Nevertheless, there is criticism that SBIR
funding often goes to second tier companies that are never likely to be
successful. In any case, the actual administration of the SBIR program is by the
individual US government science agencies themselves, because the SBIR law
requires that all science agencies set aside 2.5 percent of their funding for
extramural research (i.e., research outside their own laboratories) to support
research in American small businesses. At least in the case of NIH SBIR funding,
funding decisions are made by the same peer review committees that make
decisions about who to fund in universities. There are close to a hundred
committees, each composed of about 20 active scientists who meet face to face
three times a year to discuss new proposals. These NIH peer review committees
provide thorough, incisive evaluations of funding applications, as well as detailed
written feedback to applicants. In other words, the process is expert-based,
objective and relatively thorough and transparent, and it provides an
opportunity for reviewers to reflect on their opinions and others’.

Unfortunately, in Japan, thorough, objective, expert-based peer review
(especially peer review that involves back and forth discussion among expert
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reviewers and transparency in terms of clear, thoughtful feedback) is rarely if
ever used—not for SBIR types awards, not for MEXT Grants-in-aid, not for GCOE
awards, and not for large national projects. One danger is that some mediocre
research will be funded in place of some potentially great research, while
another is that public money will be wasted on weak ventures instead of
redeploying the funding and human talent to stronger ones. But a more insidious
danger is that bright, capable researchers will figure that, rather than working
hard to impress review committees with novel ideas and breakthrough research
results, they will rely on other strategies to obtain research support. This may
not matter directly to large companies engaged in collaborative research with
universities, because they specify the research they want the university
laboratories to do. But it probably negatively affects Japanese science as a whole
and the likelihood for innovative research upon which new successful companies
can be founded.

Suggestion 7: Be cautious about shifting a large proportion of university R&D
funding to large consortium projects.

Japanese government funding for university research is characterized by
arelatively large number of large, multi-laboratory, and sometimes multi-
university, projects. A considerable proportion of these projects are consortium
projects that include companies picked by the government agencies and their
advisors. Examples of recent government programs that fund large university-
company R&D projects are the Funding Program for World-Leading Innovative
R&D on Science and Technology (FIRST) and some of the major Special
Coordination Funds for Science and Technology subprograms.

One rationale for such large projects with predetermined industry
partners is that they ensure a collaborative relationship with industry, and thus a
pathway to commercialization, is already established. However, from the
perspective of enhancing the environment for S&T entrepreneurship, there are
reasons to be concerned about the consortium R&D model. The typical model for
managing the IP that emerges from such projects is pooling of rights, so that
consortium members can use freely any resulting patented discoveries but non-
members have to negotiate a license subject to the approval of all members. This
raises the same concerns as in suggestion 4, namely that consortium members
receive exclusive control over a substantial amount of publicly funded
discoveries, without having to make development commitments. But it also
creates barriers to startup formation, because any new company would have to
plead with existing members to have the right to develop seeds from the project.
Even if it were granted permission, it would have to share the IP with all the
members. In other words, the other members would be potential competitors
who could move into the startup’s business should it prove to be profitable.

In addition, the decision by university researchers to start companies
probably is driven largely by their desire to see practical results from their
research and curiosity about the commercialization process. If the
commercialization partner is already designated, this latent entrepreneurial
interest is probably pre-empted, except in the case of an extremely small number

TRT— Ry F v —pEOKE—T LT L=y T ORENE 32



Jepe Jepe ic)

A ) R—=va VAT A (FE3K, FEI3E

of researchers who are willing to swim against the current. Even if a venture
company is included in a consortium, the requirement that IP be shared with the
large companies in the consortium limits its ability to exploit the consortium
research results.

These concerns about negative effects on entrepreneurship may be
discounted if consortium research results in significant scientific progress or
benefits for the large company participants. In the case of the two programs
mentioned above, it is probably too early to judge whether this will be the case.
The answer will depend in part on whether the participation of the large
companies provides the university researchers with insights they would not have
had otherwise (in other words, whether the industrial research feeds back in a
strong positive way to benefit basic research). A less desirable result is that large
company participation tends merely to nudge the university research towards
applied themes that are relevant mainly to the participating companies.

Even if the answer is largely the former, the question arises whether it is
necessary for the government to take on the role of matchmaker to ensure a
beneficial feedback loop from industrial research to university research. To
assume that government matchmaking is necessary assumes a lack of
sophistication among companies and universities that is somewhat hard to
square with reality. It may make good scientific sense for the government to fund
large scale research in universities on the themes covered by programs such as
FIRST and Special Coordination Funds for Science and Technology. But if
companies are interested in tapping into (i.e., taking part in) or extending this
research, they can do soon their own. After all, they have a long history of
maintaining close ties to university professors. Moreover, under present
university technology management procedures, they are perfectly able to engage
in joint research with universities under legal agreements that are quite
favorable to them in terms of allowing them to control IP. Government
matchmaking may accomplish little more than guaranteeing the selected
corporate participants research subsidies and even firmer control over taxpayer
funded discoveries.

It is not clear the government is well suited to play matchmaker. The task
of balancing company and academic research interests, managing competitive
concerns among the participating companies and working out how to handle IP
issues risks delaying the research or confining its scope so that it is not as far
reaching as it would have been without having to balance so many interests. By
the time these issues have been resolved, the research theme itself may be
outdated. This danger is inherent in any research project. But the present
strategy of funding very large consortium projects seems to risk Japan putting its
financial and human eggs in just a few baskets.

There are already data indicating that concentrating R&D resources in a
few universities has reached the point of diminishing returns. In particular, if
additional competitive research funding were made available to researchers in
smaller universities, the citations to scientific papers from Japanese universities
would probably increase more than if the same amount of funding were allocated
to researchers in Japan'’s four largest national universities. However, large
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consortium projects exacerbate the trend towards increasing concentration of
funding in just a few universities.

Government funding agencies need a system to try to ensure that the
money they invest in these large projects is not wasted. To this end, much effort
has invested in mid-term evaluations of the large national projects. Some of these
evaluations have been critical. Yet persons familiar with these evaluations have
expressed concern that they create pressure to show short-term results, and they
push project participants to work towards easy to achieve, but in the long run
not very important goals: for example, prototype devices, numbers of
publications, numbers of conferences, numbers of patents, etc. If a substantial
number of Japan’s best researchers are pre-occupied with meeting short term
goals, the results will not be good for Japanese science, let alone for Japanese
entrepreneurship.

While not disputing at all the necessity of close communication and
collaboration in science, scientific progress is largely built upon individual
insights and curiosity. Thus there must be a balance between providing
opportunities for research by individual or small groups, and opportunities for
large scale research that may increase opportunities for collaboration. Large
research projects will naturally attract large numbers of faculty and young
researchers. If, within the context of a large project, these individuals are
encouraged to pursue their own creative interests, then the large project
framework will probably be benefit them and science as a whole. However, if
they end up having to follow the research leads of the project leaders and if they
spend a lot of time to meet the project’s and funding agency’s need for progress
metrics, then the result is likely wasted human and financial resources, and it is
unlikely that any successful startup will emerge from such an environment.

Most of these seven suggestions address issues that are relevant not only to

ventures but also to science. Thus an environment that is supportive of ventures
is likely to also be an environment that encourages good scientific research.
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