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Figure 1

Universities and public research institutes are actively engaged in basic research and
other R&D activities in a variety of areas that lead to creative inventions that are difficult
for private companies to develop solely through their own R&D activities. In addition,
because universities and public research institutes are non-private organizations, they are
not affected or controlled by any specific company or corporate group, and are therefore
expected to perform their functions impartially. Since the Fundamentals of Education Act
of Japan was amended in 2006, as their third role, Japanese universities have been required
to share their research results with society. The results of basic and innovative research
conducted by universities and public research institutes will almost certainly help revitalize
industry if such results can be successfully used in cooperation with industry players. The
process explained in this paragraph shows one path for technology transfer, that of
academia-industry cooperation (Figure 2).

Figure 2
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Licensing means that a holder of some intellectual property right (a licensor) grants

another party a license to use it. This other party is called a licensee. In the case of

academia-industry cooperation, the licensor is a university or public research institute and

the licensee is a private company. A license agreement is entered into between them

whereby the licensee will pay fees to the licensor in return for the license granted (Figure 3).

Figure 3

The four key elements of a license agreement are as follows: (i) the parties to the

agreement, (ii) the object(s) to be licensed, (iii) licensing conditions, and (iv) license fees.

These are the most important elements that must be specified in every license agreement.

Out of these elements, the one that each license agreement is centered upon is the thing

that will be licensed, that is, a patent, design, trademark, copyright, or other intellectual

property right. However, technology transfer will not necessarily be successful merely

because there is an intellectual property right available to be licensed. It is necessary to

create an enforceable intellectual property right out of the research results and to assign

technology transfer experts the task of selecting the most appropriate company to receive

the license and granting a license to that company. The organization established to perform

this duty is called a technology licensing office or technology licensing office organization

(TLO). While the intellectual property rights that are the subject of the license are said to

constitute the core of technology transfer, technology transfer can be only be finally

achieved after comprehensive efforts have been made to provide know-how and technical

assistance and engage in collaborative research or contract research, as these are all
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integral components of the technology transfer process. For this reason, it is also important

that researchers attached to universities and public research institutes actively seek

technology transfer. Their motivation to do this can be improved if the results of their

research are developed and shared with society or if part of royalties earned from such

results are returned to them.

3. Technology transfer legislation

Next, let s look at the history of legislation intended for promoting the transfer of

university and public research institute research results to industry. The US is the first

country in the world to have achieved great success in the transfer of technology from

universities and public research institutes. To overcome the severe recession of the 1980s,

the US government decided to begin by building up mechanisms that would encourage

researchers at universities and public research institutes to compete to undertake new and

innovative research. It then established mechanisms to encourage industry to actively

utilize the results of that result. The US government did this by enacting the Bayh-Dole

Act in 1980 and the Federal Technology Transfer Act in 1986 (Figure 4).

Figure 4
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Figure 5

The type of TLO adopted depends on the scope of services to be entrusted to it as well

as other factors relating to the particular situation at the university or public research

institute. The scope of services that can be performed by a TLO includes seeking out

potential inventions, handling patent applications, licensing operations, and the

administration of collaborative research agreements. The form that the TLO will take is

determined based on a consideration of how such services should be divided in order that

all of them are performed efficiently. In Japan, for example, the University of Tokyo has a

dedicated TLO in the form of an external independent organ, while Keio University and

Waseda University have in-house TLOs. In the US, MIT, Stanford University, and others

have in-house TLOs, and the University of Wisconsin and others have external TLOs. In

this way, different universities adopt different types of TLOs. In connection with this, it

should be noted that national universities in Japan had no choice but to set up external

TLOs in the early years because, unlike private universities, they did not have the status of

juridical personhood when the TLO law was enacted in 1998.

5. University and public research institute research that results in technology transfer

What are the characteristics of research that leads to successful technology transfer from

universities and public research institutes?

The first consideration is market size. The primary goal of a commercial organization is to

earn profits for its shareholders. For a company manager to learn about certain
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university-produced research results and get her company to begin commercialization

based on them, she needs to be able to convince her boss that the commercialization

project, if successful, will deliver profits to the company. This means that when the product

is eventually developed and put on the market, the market must be large enough to trade

the product in such volumes that will result in profits far in excess of the amounts spent on

development. Obviously, it is difficult to estimate future market size because the results of

university research are usually basic in nature. Yet, a convincing proposal for future

marketability must be developed, regardless of the how basic the results are.

The second key point is whether the intended research results will give rise to patentable

inventions. This is particularly the case in the area of pharmaceuticals. Successful

technology transfer does not solely involve a patentable invention, but rather transfer of the

entire technology including related copyrights, know-how, and others. However, the

patented invention is without a doubt a core part of the technology transfer process. A good

patent can be defined as a strong patent with a broad scope (Figure 6). If a patent has only

a narrow, limited scope and involves only a few embodiments, it may be possible for other

companies to come up with another invention to circumvent the patent and manufacture

and market similar products. In this case, the patented invention has little value and will be

difficult to license.

Figure 6
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Because there is a close cause-and-effect relationship between patent applications and

their administration and technology transfer activities, all of these must be addressed

within the same context (Figure 7). For instance, if, based on a researcher s proposal for

using an invention, the inventor must be interviewed in order to obtain information about

the invention, It is advisable to make full use of such information in any technology

transfer that occurs subsequently. And asking a patent attorney to prepare a description for

the patent application, ensure that the description will cover everything likely to be needed

for any technology transfer that happens in the future. If a proposal for technology transfer

is rejected by the company to which it has been proposed not an uncommon situation it

is important to react strategically and find out how the proposal was evaluated by the

company and why it has not been adopted, and then pass that information onto the

researchers involved as feedback for them to incorporate in their ongoing work. The

feedback should also be used in the administration of patent applications.

Figure 7
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disclosure of their know-how. To achieve this too requires adequate incentives. The kind of

incentive program designed by a TLO for its affiliated researchers will depend on its stage

of development or track record.

According to the principle adopted by Keio University of rewarding successful

technology transfers that result in earnings in the form of either a lump sum payment or

royalties, 15% of the amount earned is allocated to administrative expenses and the

remainder is shared equally between the inventor(s) and the university (42.5% each),

which is a considerable incentive for inventors (Figure 8). The university can use its share

to cover expenses related to for patent applications and the costs involved in hiring

technology transfer managers. The inventor has the choice of treating his share as part of

his personal income or putting it toward research-related expenses. In light of the influx

and outflow of researchers, licensing revenues earned from an invention created by a

researcher while she was employed by Keio are also to be paid to her even after she has

left the university. In addition, under Keio s commendation systems, the director of

research annually honors the individual who has made the most distinguished achievement

in the area of technology transfer.

Figure 8
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Looking at the rule adopted by the National Institute of Advanced Industrial Science and

Technology (AIST) as an example of the incentive schemes run by public research

institutes, 25% of revenues are paid to the inventor or inventors, another 25% are paid to

the laboratory, another 25% are paid to the university, and the remaining 25% are paid to

the TLO. This scheme is intended to ensure continuing cooperation from laboratories or

other organizations by also providing them with valuable incentives, in addition to those

given to individual inventors.

9. Procedure for concluding a technology transfer agreement

Typically, a technology transfer agreement is concluded in the form of a license

agreement under which a license to use a certain patent and other intellectual property

rights owned by a university or public research institute is granted to a private company.

Another typical form of technology transfer is collaborative research conducted jointly by

a university or public research institute and a private company based on certain research

results developed by the university or public research institute with the aim of applying

them for a practical purpose. As each of these situations require both parties to collaborate

for R&D activities for a certain period of time, it is normal practice to conclude an

agreement stipulating the roles, responsibilities and obligations of the respective parties,

how to the results acquired will be treated, and other terms and conditions (Figure 9).

Figure 9
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Similarly, in the case of collaborative research or contract research, it is normal practice to

enter into an NDA and start discussions on the conditions and other details of the research

before concluding a definitive research agreement.

9-2. License agreement

As explained in Section 2 Methods of technology transfer, a license agreement is an

instrument that enables the holder of certain intellectual property rights (a licensor) to grant

a license for their use to a third party. Formerly, a license agreement was usually concluded

after a patent relating to the technology in question had been registered. However, with the

increase in technology transfer from universities and public research institutes, the Patent

Act of Japan was amended to clearly stipulate conditions in situations where a license is

executed after the patent application has been filed and before the patent is registered. This

can be seen in the system for provisional non-exclusive licenses and provisional exclusive

licenses introduced in April 2009 under the amended Patent Act.

Licensing is conducted in the form of either an exclusive license or non-exclusive

license. Based on the concept of exclusive licensing, Japan has its own unique system: the

registered exclusive license (Figure 10). Whether a license is exclusive or non-exclusive is

primarily determined according to the licensee s intention, but the societal roles played by

the university or public research institute must be also considered in determining the form

most appropriate for successful commercialization.

Figure 10
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of entity for evolving high-risk, university-originated research results, because it receives

funding (risk money) from investment organizations looking for high-risk, high-return

businesses. In the case of MIT, in America, for example, it is reported that 35% of its

licensees are venture companies and that big companies make up less than 20%.

There are two major exit strategies for venture companies (Figure 11). One is to list

shares on a stock exchange and continue to expand. Sony, Panasonic, Honda, and many

other Japanese companies have been growing in this way. The other strategy is to seek out

an M&A. In this case, the role of the venture company is to bring certain basic research to

a level at which big companies and other existing companies will recognize the feasibility

of commercialization. After this has been achieved, the venture company s whole business

is sold to a big company, etc.

Figure 11

11. Networking for technology transfer
It is important for TLO managers at universities or public research institutes to keep in

touch with private sector managers who have any kind of work-related contact with the
organization and maintain and to develop human networks with such companies and
individuals. After filing a patent application based on new research, it is advisable for the
TLO manager to make full use of such networks to let others know about the new
technology in order to improve the success rate of technology transfer.
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The most basic networking approach is to directly contact and visit the appropriate

individuals at various companies. As other conceivable approaches, a university s TLO

managers may utilize partnering systems offered at international exhibitions (for example,

the BIO s conference annually held in the US for biotechnology research and business),

organize their own technology briefing meetings or seminars for the purpose of

exchanging views with relevant managers at participating companies, obtain information

from the researchers about the companies that showed interest in the research results

announced at briefing sessions or workshops held by the university and the appropriate

contact persons, and implement other activities. One example of such other activities is the

KEIO TECHNO-MALL, held in Tokyo every year under the auspices of Keio University s

Faculty of Science and Technology. About 70 trial models are exhibited at this exposition

to afford the roughly 1,200 annual visitors the opportunity to visually observe, touch or

actually use them (Figure 12).

Figure 12
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The technique for diagnosing scleroderma, as introduced in the fifth model case, was

invented by Assistant Professor Masataka Kuwana from the School of Medicine and

licensed to Japanese medical company.
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