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University spin-offs in Japan

From university-industry collaboration to university-industry crossover

Masayuki Kondo

Universities are sources of knowledge. In recent times, some of them have started
making efforts to transfer their knowledge through spin-offs, technological consult-
ing and patent licensing. In 2001, the Japanese Government had launched a plan to
create 1,000 university spin-offs in the next three years. This article throws light on
the current situation, on the basis of the first survey on university spin-offs in Japan.
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Introduction

niversities are great sources of
l ' knowledge. In this age of knowl-
edge, they need to possess pub-
lic service functions in addition to edu-
cation and independent research.?
Earlier, knowledge transfer, espe-
cially technology transfer, took place
through consultancy, joint R&D, con-
tract R&D and patent licensing; in short,
university-industry collaboration. Now,
in addition to these forms of university-
industry collaboration, university-in-
dustry crossover is also observed. Uni-
versities have started engaging in tech-
nology commercialization activities to
transfer their knowledge. Traditionally,
such activities belonged to the indus-
try sector. One form of university-indus-
try crossover activities is "university
spin-off". Observers point out that uni-
versities are becoming entrepreneur-

ial, that technology transfer from uni-
versities to industry is pervasive in the
USA and that university spin-offs are
increasing in Europe, including the
UK.2 The relation between the university
sector and the industry sector has moved
from university-industry collaboration to
university-industry crossover (Figure 1).
This article, after explaining the need
for, and defining, university spin-offs in
Japan, clarifies some characteristics of
Japanese university spin-offs based on
the first survey on university spin-offs
in Japan.! It analyzes:
® The relation between university spin-
offs and their mother universities;
® Founder profiles;
® The profiles of university spin-offs;
e Difficulties at the time of start-up and
current difficulties; and
® Assistance received from mother
universities and public authorities,
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Figure 1: University-industry collaboration to university-industry crossover
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and so on, compared with universi-

ty spin-offs in Germany.
Comparing the Nippon-Rheinland
model with the Anglo-Saxon model,
one could conclude that Japan and
Germany have some common features
in their economic-industrial structures,
such as a close relation between large
industrial companies and large banks.

The need for
university spin-offs
Many expect that university spin-offs
will lead Japanese high-tech in the 21st
century. The Government launched a
plan in 2001 to create 1,000 university
spin-offs in the next three years, and
has taken various policy measures
since then to promote spinning off from
universities. As will be seen later, the
number of university spin-offs is in-
creasing rapidly as a result.

There exist several reasons why
university spin-offs are needed in Japan.

First, universities are the source of
advanced technologies as is the case in
many developing countries as well as in
developed countries. In Japan, universi-
ty researchers comprise 27 per cent of
all researchers. On the demand side,
strategic changes have taken place in
corporate R&D activities. Japanese com-
panies concentrate their R&D resources
in target areas to compete in the global
market. However, they need to widen the
range of their R&D activities because of
technology fusion and accelerated new
technological developments.
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Especially in the fields of Pasteur-
type research,? where basic research
results can be readily applicable to
commercial use, university research-
ers are expected to play a major role.
Biotechnology is one such field. More
than 80 per cent of researchers of
health science, which includes medi-
cine and pharmaceutical science, are
university researchers in Japan.® Within
the university sector, more than one
half of university researchers in natu-
ral science and engineering belong to
health science.

Second, university technological
achievements need to be commercial-
ized quickly to compete in the global
market. Time is an important competi-
tive factor.* Technology transfer needs
to take place in a short time. From the
earliest stage of technology develop-
ment, there needs to be collaboration
between university researchers and
company researchers. Since technol-
ogy transfer is done in the form of ver-
bal and non-verbal communication or
human transfer rather than in the form
of documents in Japan, university spin-
offs are among the fastest ways to trans-
fer university technology to industry.

Third, the technology frontier is
long, and key next-generation technol-
ogies are not foreseen. Existing com-
panies cannot investigate all the pos-
sibilities and, in addition, are downsiz-
ing corporate laboratories to shift their
resources to more near-future projects.
Thus, university spin-offs are expect-
ed to pursue various technology fron-

tiers to enhance the possibility of Ja-
pan’s technological competitiveness in
the next generation through university
research results. Universities conduct
more than a half of the basic research
in Japan.®

In universities, Bohr-type re-
search, which pursues truth, is conduct-
ed perversely. Needless to say, such
research should indeed be conducted
in universities. The important point is
that some university researchers who
conduct Pasteur-type research engage
in technology transfer activities, includ-
ing spinning off. Such activities should
be encouraged or at least should not
be blocked. Actually, the ratio of the
university faculty who are interested in
starting up a company is not high. In
Germany only 3-4 per cent of universi-
ty faculty have any intention of starting
up a company; in the USA only 5-15
per cent of university faculty are inter-
ested in starting up a company.®

The areas where university spin-
offs possess advantages are those
where intellectual property rights can
be well protected in the form of patent
rights or other forms. Otherwise, exist-
ing companies have competitive ad-
vantages over university spin-offs. They
have capabilities of marketing, produc-
ing, and creating patents to circumvent
existing patents. Areas where univer-
sity spin-offs have special advantages
are those where a small number of
patents can protect their business and
these patents possess high value. A
material patent is a good example. The
related industry to material patents is
chemical industry, including the phar-
maceutical industry. In the chemical
industry, creating a patent requires a
longer time and more R&D funding than
other industries such as the machin-
ery industry,* and patenting is most
highly regarded as a means to appro-
priate inventions both in Japan and the
USA.® Biotechnology is one of the fields
where university spin-offs have the
possibility of competitive advantages,
because genes whose functions are
clarified can be patented like material
patents and these patents could have
high values.

Definition and types
In this article a university spin-off is
defined as a newly founded company
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that has received some management
resources from a university or univer-
sities. That is, a new company has re-
ceived human resources, technology
or capital from a university or universi-
ties at the time of foundation.”

University spin-offs under our def-
inition have one or more of three rela-
tionships with their mother universities:
® Technology-related - where a new

start-up company is founded based
on research results of universities or
atechnology acquired at universities;
® Human-resource-related - where
faculty members, technical staff or
students®establish a new start-up
company or are deeply involved at
the founding stage; and
® Capital-related - where universities
or university-related organizations
provide initial capital or play an in-
termediary role between founders
and investors.®
An example of the first type of relation-
ship is seen in AUTM (Association of
University Technology Mangers),
USA.1 An example of the second type
is seen in the ATHENE Project, Ger-
many.® Our own definition of a univer-
sity spin-off is wider than these.

Mass media tend to focus on fast-
growing university spin-offs aiming at
quick initial public offerings. However,
wider roles are expected for university
spin-offs and there are several types
according to their profit orientation.

Four types are considered (Table 1).%?
The firstis a fast-growth type. A univer-
sity spin-off of this type targets a major
market. It usually receives capital from
venture capitalists and hires profes-
sional managers. The second is a
steady-growth type. A university spin-
off of this type targets a niche market. It
usually collects funds from founders,
their family members, their friends and
so on. It is managed by founders for a
fairly long time. As it grows slowly,
founders have time to learn how to
manage a larger organization. The third
is a research/education promotion type.
A university spin-off of this type is found-
ed to conduct applied research that is
difficult on campus, to efficiently sup-
ply research materials to campus re-
searchers, to provide an alternative
research opportunity to students, or to
provide both an applied research op-
portunity and financial assistance to

Table 1: Types of university spin-offs

Profit-oriented

Non-profit-oriented

Fast growth type (targeting a major market)
Steady growth type (targeting a niche market)
Research/education promotion type

Social purpose type

doctoral students. The fourth is a social
purpose type. A university spin-off of
this type aims to contribute to society
through bringing university research
results to the market. Its products are
usually not commercially profitable.
Some examples are seen in the area
of environment technologies.

Upsurge of

university spin-offs

University spin-off activities have become
very active in Japan. The number of uni-
versity spin-offs increased rapidly around
the end of the 1990s, according to the
first comprehensive survey on university
spin-offs in Japan.®® In the 2000's more
than 100 university spin-offs were creat-
ed each year (Figure 2). This shows a
marked difference from the situation in
1997, when Japan created only 17 uni-
versity spin-offs, while Germany created
635 and the USA created 258.1

A look at the number of university
spin-offs by decade after World War Il
clearly reveals a drastic change. In the
1950's only three university spin-offs
came into being, in the 1960s four, in
the 1970's five, and in the 1980's twelve;
but, in the 1990's 121 were founded.
University spin-offs are really a new
phenomenon in Japan.

Mass media attention increased
more recently. The number of articles
on university spin-offs that appeared
in Japanese business newspapers in-
creased only after 2000 (Figure 3). Only
one or two articles per year were found
up to 2000. In 2001, 84 were found. In
2002, 354 were found, that is, almost
one article per day.

University role

Fostering entrepreneurship

To create university spin-offs, the role
of universities is important. Some uni-
versities provide lectures and courses
to provide knowledge on start-ups to
students and faculty members; to pre-

pare them for start-up if they have con-
crete plans; or to nurture entrepreneur-
ship for future start-ups.

National universities are most ac-
tive (Table 2). They are directly influ-
enced by the policies of the Ministry of
Education, Culture, Sports, Science
and Technology.*® Lectures on start-
ups are provided in 57 per cent of na-
tional universities, as against only 20
per cent of private universities and only
13 per cent of public universities.®

At the stage of physical start-up, it
is always helpful to receive consultancy
on business planning, financing, mar-
keting, company registration and so on,
since faculty members and students do
not have such experience or knowledge.
Here again, national universities are most
active (Table 2). Start-up consultancy or-
ganizations exists in 47 per cent of na-
tional universities, as against only 11 per
cent of private universities and only 8 per
cent of public universities.

Regarding venture capital funds,
national universities are also most active.
There are venture capital funds relat-
ed to five national universities but to
only two private universities.

As a result, many university spin-
offs have been created from national
or public universities. While about a
third have been founded from private
universities, about two thirds have
been founded from national or public
universities.

Relationship with

mother universities

Most university spin-offs in Japan have
technological and/or human relation-
ships with their mother universities.
More than 70 per cent of university
spin-offs are human-resource-related
and 63 per cent of them are technolo-
gy-related’ (Table 3). More than a third
(36 per cent) of them have both tech-
nological and human relationships.
The percentage of university spin-offs
that have all three types of relationships
- technological, human and capital -

TECH MONITOR @ Mar-Apr 2004 39
+ RK 39



+ RK 40

Special Feature: Tech-Entrepreneurship Development

Figure 2: University spin-offs in Japan

2002
2001
2000
1999
1998
1997
1996
1995
1994
1993
1992
1991
1990

Year

110
105
100

0 50

100 150

Note: The number in 2002 is estimated based on the number of university spin-

offs created up to August.

Figure 3: Articles on university spin-offs
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Note: The number of articles were counted by searching the NIKKEI Newspaper
and the other three sister newspapers with the key word "university spin-offs".

with their mother universities is about
19 per cent.

As university spin-offs have some
relationship with their mother universi-
ties before they are founded, they re-
ceive some assistance from their moth-
er universities at the time of start-up.
Nearly half (44 per cent) of them re-
ceived some assistance, from psycho-
logical support to the availability of fa-
cilities, introduction of customers, in-
termediation of loans and so on, from
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their mother universities at the time of
start-up. After the establishment of the
companies, a larger percentage (61 per
cent) of them have received some as-
sistance from their mother universities.

The deepest relationships that
university spin-offs keep with their moth-
er universities is mainly technological.
Joint research is most common and 32
per cent of university spin-offs conduct
joint research with their mother univer-
sities (Table 4). The second most com-

mon relationship is through technolo-
gy guidance from mother universities
(20 per cent). While two per cent of
university spin-offs conduct contract
research from their mother universities,
eight per cent of them contract out re-
search to their mother universities.
However, direct business relationships
are limited. Only seven per cent of them
provide goods or/and services to their
mother universities.

The royalty system is not widely
practiced. Only four per cent of univer-
sity spin-offs pay royalties to their moth-
er universities. This is because, in na-
tional universities, patent rights belong
to individual faculty members unless
special equipment is used or especially
large funding is received to create in-
ventions; and in private universities,
only a small number of them have been
managing intellectual property rights.

Human relationships are also
found between university spin-offs and
their mother universities. Among uni-
versity spin-offs, seven per cent of key
members work as regular faculty staff
and another seven per cent work as
part-time faculty staff. University spin-
offs, moreover, accept students from
their mother universities as interns or
trainees (9 per cent).

Profiles

Profiles of founders
Observation of those heavily involved
in the human-resource-related cases
of university spin-offs in Japan reveals
that half of these are faculty members
and 36 per cent are professors (Table 5).
Students are nearly half (47 per cent)
of those involved, and of them again
nearly half are master course students.
This situation is quite different from
that in Germany, where many universi-
ty spin-offs are founded by young en-
trepreneurs in their early thirties with
doctoral degrees. As much as 65 per
cent of academic spin-offs® in tech-
nology entrepreneur centres in the
former West Germany are founded by
students.’® These founders are mostly
30 or 31 years old. At least one of the
founders possesses a doctoral degree
in 32 per cent of academic spin-offs.?
Considering the number of univer-
sity researchers, the potential to cre-
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ate university spin-offs is quite high in
Japan. Japan has nearly 2.5 times as
many as university researchers as
Germany (Table 6). Even the USA has
fewer than Japan.

The motives to found university
spin-offs vary. The most common mo-
tive is commercializing developed tech-
nology (34 per cent, Table 7). This is
followed by the motives of contributing
to society (27 per cent), commercializ-
ing business ideas (18 per cent) and
developing self-competence (11 per
cent). Making a fortune is mentioned
by only a few founders as a primary
motive (5 per cent). A similar tendency
is found in the motivation to start up
any company.” The most common mo-
tive is to challenge one's own life.

For a new company, its initial pub-
lic offering (IPO) is a typical milestone
of success. University spin-offs in Ja-
pan are not exceptions. Those who
aim at IPO within 5 years from their
foundation comprise 30 per cent and
those who aim at IPO within 10 years
from their foundation comprise anoth-
er 33 per cent. In total, about two thirds
(63 per cent) of university spin-offs in
Japan aim at IPO within 10 years from
start, while a lower percentage, 40 per
cent, of German counterparts aim as
high.2*

University spin-offs
The size of employees is not large at
the time of a spin-off's founding. In near-
ly two thirds of university spin-offs (63
per cent) the number of employees is
one to four. The weighted average is
5.2 employees per university spin-off.
The situation is similar in Germany.
According to Baranovsky (1999), the
average academic spin-off in technol-
ogy entrepreneur centres in Germany
starts with three to four employees.®
The size of initial capital is fairly
large. One half of university spin-offs
starts with ¥ 10-30 million? (Table 8).
The weighted average is ¥ 77 million.
This large initial capital reflects the facts
that 82 per cent of university spin-offs
in Japan are incorporated as stock
companies, whose required minimum
capital is ¥ 10 million. In Germany,® the
average initial capital is DM 115,000.2
In Germany, the most common form of
an academic spin-off is a limited liabil-
ity company (GmbH), whose required

Table 2: University spin-off education and supports (%)

Lectures on start-up

Consulting office
for start-up

National universities 57 47
Public universities 13 8
Private universities 20 11

Table 3: Relations to mother universities at the time of foundation

Relations Ratios (%)

Human resource (a+b+c+d) 70.3
a. Human resource only 32.8

b. Human resource and technology 17.2

¢. Human resource and capital 1.6

d. human resource, technology and capital 18.8
Technology (b+d+e+f) 62.5
e. technology only 25.0

f. technology and capital 1.6

Capital (c+d+f+g) 22.7
| g. capital only 0.8

No answers (h) 2.3
Total (a+b+c+d+e+f+g+h) 100.0

Table 4: Current relations to mother universities (multiple answers)

Relations Ratios (%)
Joint research 32
Receiving technical guidance 20
Accepting student internship 9
Contracting research 8
Supplying goods/services 7
Some staff being regular faculty members 7
Some staff being part-time faculty members 7
Paying royalties 4
Receiving contract research 2

Table 5: Profiles of founders

Founders Ratios (%)
Faculty 50.0
of which professors 36.2
Students 43.1
of which doctor course students 12.1
of which master course students 20.7
of which undergraduate students 10.3
Researchers/technicians 6.9
100
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Table 6: University researchers

Nation University researchers (thousand)
Japan (2001) 167
Germany (1999) 67
United States (1995) 134

Source: Ministry of Education, Science and Technology, FY2002
Kagakugijutu Youran (Science and Technology Summary Book).

Table 7: Motives

Motives Ratios (%)
Practical use of technology 34
Contribution to society 27
Commercialization of business ideas 18
Developing self competence 11

Making a fortune

Others

Table 8: Initial capital

Initial capital (million ¥) Ratios (%)
Less than 3 8.3
3-5 15.3
5-10 6.9
10-30 50.0
30-50 2.8
50-100 6.9
100-1000 8.3
1000 or more 1.4

minimum capital is DM 5,000, and a
registered legal entity (Gbr), which re-
quires no minimum capital, is fairly
common.

In Japan most of the initial capital
is provided by founders, even though
the size of the initial capital is fairy
large. The university spin-offs, more
than three quarters of whose initial cap-
ital are financed by founders, occupy
two thirds (64 per cent)?*

Regarding the industry sector,
most university spin-offs in Japan be-
long to manufacturing (45 per cent).
Another five per cent engage in R&D.
Thus, their businesses look fairy solid,
though the IT sector is also popular
among university spin-offs in Japan
(37 per cent).
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Difficulties
Though university spin-offs possess
technology or other knowledge assets,
in general they lack other management
resources, and hence face various dif-
ficulties.

At start-up, the greatest difficulty they
face is finance (25 per cent, Table 9).
Though several policy measures have
been taken in Japan, the main issues of
financing assistance appear to relate to
speed of reimbursement, simplicity of
procedures and flexibility of usage.

More than 10 per cent of universi-
ty spin-offs in Japan face problems in
staff recruitment (16 per cent), sales (14
per cent), locating offices and labora-
tories (12 per cent), and accounting and
financial management (12 per cent).

Only a few (2 per cent) face patent dis-
putes at the time of start-up.

Current difficulties that university
spin-offs face are different from those at
the time of start-up. Staff recruitment is
the most serious difficulty (31 per cent),
which surpasses financing (29 per cent).
Staff recruitment for small start-ups is dif-
ficult because of the low mobility of qual-
ified workers, who prefer large compa-
nies, and the large-company preference
of students and their families. True, the
situation is changing and is gradually
becoming more entrepreneurial, but this
process will take some time.

The third most serious difficulty at
the time of start-up is sales (13 per
cent), and the fourth, though not the
time of start-up, is patent disputes (9
per cent). The issue of patent disputes
emerges as a company operates for a
while and its activities become visible
in the business community.

The changes of difficulty types
from the time of start-up to now can be
understood by looking at the per cent
changes (Table 9). Though the issue of
financing has increased a little, the is-
sues of staff recruiting and patent dis-
putes have increased significantly.
Conversely, the issues of locations of
offices and laboratories and of account-
ing and financial management have
decreased in significance. The issue
of sales has remained almost the same.

Where do university spin-offs go
to receive assistance at the time of start-
up? In Japan public organizations play
an important role. Fewer than half (45
per cent) of would-be founders go to
public organizations to seek advice
and assistance, while a sixth (17 per
cent) go to private organizations. The
remaining 52 per cent do not go to ei-
ther type of organization.

Some public assistance measures
are very helpful to university spin-offs at
the time of start-up. Public finance and
incubators are most highly appreciated.
These two policy measures are pointed
out as useful by 18 per cent of founders.

Conclusion

This millennium has seen university
spin-offs being created in Japan as in
other developed countries. However,
judging from the number of research-
ers in the Japanese universities, one
could conclude that the full potential
has nowhere been realized.
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Though the university spin-off is a
relatively new phenomenon in Japan,
more university spin-offs should be cre-
ated with proper innovation policies.
The author hopes that university spin-
offs will advance innovation in Japan
and will contribute to society as well as
to industry, as their second most im-
portant motive shows.

This new movement of university
spin-offs in an age of university-indus-
try crossover can also be adopted in
developing countries. For example,
China is very successful in creating
university spin-offs. The author hopes
that university spin-offs will bridge the
university sector and the industry sec-
tor and will contribute to the develop-
ment of developing countries.
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