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PRESENTATION

What | want to going to describe today is the American experience in
technology transfer from universities. It's a 20 years story now and |
consider about they are in adolescence, not the infancy not the adulthood
but the adolescence of tech transfer experience.

In this speech | concentrate on describing, in general, the American
university experience and also give some examples of how we do it at
MIT.

| realize that Japan is very interested in increasing its technology transfer
from its fine universities to industry.

And | hope that these experiences will be useful to you in your learning
curve athough | realize that some of the ground rules are different in the
United States and Japan.

Next dlide

We work on the hypothesis that scientific and technological discoveries
from the research universities can be harvested to bring local and
national economic development. But | will describe that it takes a team
work of government, of industry and of universities, and of the local
community, in addition to, developing the tech. transfer profession at the
university itself.

Next dide
It is also a delicate balance, that you want to maximize the effectiveness
of technology transfer to industry, but you want to do it without
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changing the long range focus of the research university on the
education of students and fundamental discovery research. Only by
holding that balance will we allow the universities to keep looking far
into the future and develop the technologies of 10 and 20 years from
NOW.

Next dlide

So we will describe the 20 years between 1980 and 2000.

Next dide

We want to talk about many kinds of technology transfers... and if you
will just go down the bullets please. We are talking about the best form
of technology transfer, which is the graduating students. The well
educated students who understand the technology, the science and also
the industrial needs. The consulting professor, entrepreneurial students
and professors working together in the university, collaborative research
with industry, conventional out-licensing of university technology and
then the spin-off companies, both the official ones and the unofficia
Ones.

Next slide

In 1980 the United States passed the enabling legislation for university
technology transfer in which they allowed the universities to own the
patents that came from university research. This university research,
funded by the federal government, and now the federal government is
allowing the universities to own the patents, alowing them to grant
licenses and allowing them to grant exclusive licenses which | will
explain more about later.
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Next dlide

The primary purpose of this act, the Bayh-Dole Act, was to create
economic development and jobs from the new discoveries in science and
technology that came from federally funded research.

Next dlide

The law was needed because not very much was coming out of billions
of dollars of federally funded research.

And it was realized that a big part d the problem was that university
staged technology was very early, embryonic, and would require a
substantial amount of investment, risky investment of both time and
money, if these findings were to be trandated into products and jobs.

The design was to use patents and other intellectual property as away of
providing an incentive for the industrial sector to take the risk in
unproven technology. Part of this is if a company or an investor was
willing to be the first to take the risk and try to develop the technology,
then exclusive licenses to the intellectual property would reward the
company for the risk that it took in the unproven technology.

Next dide

The benefits to the university in participating in this technology transfer
are many. They include fulfilling the public mission, that is, letting the
public tax payer redlize that from basic university research supported by
the tax payer, eventually comes products, companies and economic
development.




For the professors and the other researchers at the university there are
direct benefits. Most importantly the opportunity to see their academic
findings trandated into reality, into cures for diseases, new products, and
new companies.

There's aso an opportunity for increased company support of ther
research, often attracted by the fact that the university owns the
background patent.

There's potentially an opportunity for the professors to consult to the
companies that license their patents and potentially if the product comes
onto the market, to share in royalties that the universities get from the
products.

Next dide please

We aso fedl that by interacting with industry, the university benefits
partly in becoming better teachers. That is, what we are teaching to our
students reflects knowledge of the real world problems,

In both the business school and the school of engineering, students
watch professors and other students engaged in entrepreneurship and
now we are developing more formal coursesin it also.

And many of the students will go to work for the companies that license
the patents that they were involved in developing.

Because technology transfer looks much better in the body of people
than it does on paper.

Next slide
Following the passage of the Bayh-Dole Act, we can see a very large
increase in the number of patents that were filed by universities and
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therefore granted them. Between 1980 and 1992 the number went up
amost 5 fold.

And in the next 6 years we see an even greater rise to where the number
of patents granted to universities in the year 2000, after 20 years, was 10
fold higher than were granted at the year of the passage of the
Bayh-Dole Act.

So it was clear that the universities were beginning to recognize the
potential benefits of this technology transfer process.

Next dide

The Association of University Technology Managers in the Unites
States, which is a volunteer society of professionals in the field, does an
annual survey each year.

They show in fiscal year 2000, in that year alone, there were over 4000
new licenses granted to university patents.

Over 450 new companies formed in that year alone, from licenses from
university technology.

Next dlide

We can see the growth in new company formation from this survey and
what | want to emphasize, because | will be talking about a much larger
number of companies, is that these companies are formed directly from
licenses to university technology and the total in fiscal 98’ alone was
over 2500 companies

Next slide
And it has been shown, as early as 1996, that the number of jobs created
from university licenses directly, was over a quarter of a million. Some
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in research and development, in development of these products, and over
200,000 jobs, manufacturing jobs, from the new products that were now
on the market.

Next dide

| want to talk now about the MIT experience, the experience in creation
of new companies by our students, our professors and from licenses to
our technol ogy.

Next dide please.

It may surprise you that MIT is arelatively small university, an entering
class of only 1000 freshmen a year, 10,000 students total and 1000
faculty members.

We are a private university supported by tuition, research grants and
philanthropy.

And we operate Lincoln Laboratories for the US Air force.

Next dlide
From this relatively smal university, it's been shown through a
BankBoston Study in 1997 that they could trace 4000 companies
founded by MIT graduates and faculty. Now it is important, this is not
just ones that license technology directly from the university but also
includes companies that were founded later by the graduates and faculty.
And it isinterestingin that MIT takes students from all over the world,
25% of these companies stayed in Massachusetts, saying something very
direct about local economic development coming from alocal university.

The study from the BankBoston pointed out that MIT imports company
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founders from around the country and around the world. We take them
when they are 18 years old, we grow them and educate them, and then
they stay in Massachusetts and found companies in the state.

And 10% of the economic base of Massachusettsis in companies that
are founded by MIT graduates and faculty.

Next dlide

To found companies takes teams and it takes a lot of elements. First you
have to start with a supply of state-of-the-art |eading edge technol ogy.
Also entrepreneurship is something that people learn by watching other
people doing it. So it catalyzes itself, people learn how to form
companies by seeing that other people have formed them.

But you also need money and you need money from the types of venture
organizations that know how to judge very early stage technology and
know how to judge the character and skill of new entrepreneurs, and are
willing to take the risk on them.

The university has to learn how to do technology transfer, and we will
talk more about that |ater.

You need organizations within the communities where people with
different skills know each other and can consult each other as new ideas
for new companies are being formed.

And you need accountants, lawyers, consultants and others with
experience with small companies because it will be very different to the
experience with large one.

Next slide
| want to talk about how, at the university, we think in terms of creating
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entrepreneurs and the question there is “can you create them or are they
born?’ And our answer is that it doesn’'t matter, it's like a musician, they
are born with a talent but only by fostering, educating and bring forth
that talent will they ever be great.

But whether they are born or created, we want them to be our students
and so we look for students, out of a mission, who have leadership skills
in addition to academic skills.

But leadership is defined in many different ways. Not only political or
military, but having a certain type of intensity that has an impact on
people.

So in trying to evaluate these 17 and 18 year olds, we look for an
intensity and a belief in themselves, and a willingness to commit very
hard to something, over and above simple academic grades and test
Scores.

Then | hope we give them a very solid technical education that not only
allows them to understand the science and technology of today, but
prepares them with the basics of understanding the future.

And them we try to encourage an environment in which people take
risks and make mistakes because this is the key for entrepreneurship and
development of very new technology. Take risks, learn, failure is a
learning experience, it is not a black mark.

Mr Ray Stayter who is founder of Analogue Devices and an MIT
alumnus, lectures frequently to his students on starting companies. And
he always tells the story of his first 2 companies and how they failed,
and what he learned from that.
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The last in terms of creating, if we create entrepreneurs, we make it as
easy as we can for them to start companies. We teach them the skills, if
we can, and we expose them to people who have done it. And over time
now, so many have done it that the students redlize that they can do it
too. Y ou don't have to be Superman or Bill Gates to start a company.

We use the phrase ‘making entrepreneurship ordinary and expected’ and
the students come to expect it of themselves.

| had in this other and in your notes, some other additional e ements in
helping students starting companies but now | want to switch to the
formal start up, the formal technology transfer in starting companies in
the MIT licensing office, and just very briefly tell you what we provide.
We provide patent management, we provide advice counseling and
people figuring out who they want to form companies with, and what the
Conflict of Interest Rules are. We provide introduction to venture
capitalist and we have unusual ability to do that now because we have
made so many of them rich.

And then we provide them a clear license agreement that tells them not
only what the Intellectual Property is, but also sets milestones that
require them to raise money, requires them to move forward with the
company, and that can be very motivating.

Next dide

But we do not invest money in the companies, we don’t allow them to
have space within the university, and we don't write their business plans

9



for them, and we don't sit on their board, and we don’'t incubate their
company. Instead, what we do is introduce them to a whole community
of resources from which they can derive help to build their companies.
Just to give you some of the statistics, nowadays we get over 400 new
inventions per year in the MIT office to evaluate, 150 US patents alone
plus many overseas ones were issued to us. In the year 2000 we granted
104 licenses of which 30 new companies were formed to exploit our
intellectual property.

Next dide
Here is the number of our companies formed, over 250 since we started
doing thisin 1991.

Next dide

But a key part of our efforts in tech. transfer and entrepreneurialism is
keeping the wall between the university and the company. Because of
the large number of startups we do, we have unusually strict Conflict of
Interest rules.

The company, if incubated, must be outside of the university and we will
not accept research money from the company to the university if the
faculty member owns equity.

In other words we say to the professor ‘we do not want you working for
your company inour labs.’

We do not invest MIT money in the company although we will take
equity as aform of royalty.

We do not take seats on the board because we feel that our obligation is
to the technology, not the company.
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And once licensed, the company will have no specia relationship for
future technology from MIT.

Next dide

Our concluson based on our own experience is that spin-offs or
start-ups, or whatever you want to call them, do work, we have started
over 250 in the last 15 years. Dozens have gone public and MIT has
cashed in over 100 million dollarsin equity from the royalties.

And we found that our strict conflict rules appeared to help us to start
companies rather than hinder, in that, the companies more quickly move
out into the real world.

And therefore we avoid a dependency of the company on the university.
But it takes a community, avillage, to raise acompany. Y ou have to have
interactions with investors, entrepreneurs, consultants, government and
as | spoke before, the importance of role models, people who have done
it before, who can teach the new comers.

Next dide

Now | want to go back from MIT to the general US experience in tech.
transfer

Next (dide)

The question we are always asked ‘Does tech. transfer make money for
universities? And after 20 years of experience the answer is ‘yes, but
only alittle bit.’
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Next dlide

Most universities take 810 years to even breakeven; they lose money
for 8-10 years. A few are struck by lightening, a single invention,
usually a pharmaceutical invention that brings in 510 million per year
for about 10 years.

Thisisrare enough that it can’'t be planned unless you know how to plan
to get lucky.

And a few universities make a single large amount of money when a
company goes public, perhaps 5-20 million, but this is a one time event
and will not happen the next year.

Next dlide

An average across the United States in the year 2000 showed that
royalties only accounted for 4% of the research base of those
universities.

And that was gross royalties; the net royalties were substantially less.
The profitability is growing, but will never be a major dependable source
of support for universities.

Next dide please.

So you cannot think of tech. transfer as a business for universities, but
you haveto think of it as a societal mission.

There are many inportant secondary benefitsto the university besides the
money and | have discussed those.

But there are even larger benefits to the society and the economy that
more than justify the investment in university tech. transfer.
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Next dlide

We find that the program requires commitment from the government and
from each university administration, and from the community, in order
to grow a program.

The learning process is slow but it accelerates as the tech. transfer
community teachesitself how to do the business.

And the economic impact is substantial. But the impact on the university
issmall.

Next dlide

If we look at the key elements, it first takes, necessitates, nationa
support for fundamental basic research. Without that we have nothing.
Then you need enabling IP legislation such as our Bayh-Dole act and
such as Japan put in some years ago, that makes it clear who owns the
inventions.

We need clear policies on what faculty and other university employees
can do in working with industry, and | will come back to that.

Y ou need financial support for patenting because you need to build the
patent portfolio that will not make money in the early years, and that is
expensive.

Next dlide

And | talk about a light hand of government, based on our experience,
you need the government to grant the enabling legisation but then you
need the government to stay away. Tech. transfer of embryonic
university technology is locadl, it is entrepreneurial, it is delicate and it
can be killed by bureaucracy.
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Our experience has shown that attempts to centralize tech. transfer at
either the state level or the national level have failed miserably.

And this is because the early embryonic technology needs the vision of
the individual inventor participating in the tech. transfer process locally
at the university.

Next dlide

At the university itself, you need a clear commitment from the upper
administration at the university that it wants to do this and that it has
realistic expectations.

Clear, smple policies on what is allowed and what isn't alowed,
Conflict of Interest rulesin relationship with industry.

It takes time to develop the talent of tech. transfer professionals and you
have to find the right people.

Y ou need to educate the students and faculty about intellectual property
and how important and useful tech. transfer can be. And working hard to
develop connections with the community.

Next (dide)

You aso have to talk about risk, vision and individuals. The process
takes the vision of many people, of the researcher to identify that thereis
an invention and what it might be useful for.

The university tech. transfer professionals will be risking patent money,
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and some of those patents will not be successful.

An established company or a venture capitalist with a new company
must risk money and time on technology that has not been proven.

And the developer of new technology must have the vision to keep going
through failure.

Development of very new technology is very hard and people must keep
going when there are road blocks.

Driven by their vision.

Next dide please

We also find that it's important to have the inventors actively involved in
the development of the technology, but it may have to be done by
allowing them to stay at the university, but with rules that alow them to
consult in a clear straight forward manner on the development of their
new technology.

| am going to end by saying the mission for tech. transfer is to make the
present use of the new technology as energetic, as robust, and with full
commitment, but also persevering the future by remembering that the
real job of the university is the future, long range education, discovery
research and knowledge dissemination mission of the universities. So the
art is maintaining that balance of investigator initiated projects, not work
for hire, free exchange of information within the university, participation
of the students, and open publication of al the research results with no
confidential research so that science can build on itself at the world class
level.
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Thetop 10 universities in the United States have shown that this balance
can be maintained while having a very active tech. transfer program, but
adhering to these core academic principles.

Next dide

And we believe that only by preserving this long range will the new
technologies remain at world class and become the basis of industry for
the next generation.

Next dide

And so | talk about tech. transfer as developing an art in which we
maintain the separate identities of industry and academia, we get to
know each other better and we become very creative about crafting
agreements that work for both sides.

Next dide

I's a partnership, it's an important contribution to economic
development, it works best if each partner maintains its own identity, and
the process needs the artists and trandators to practice an art that should
be practiced wisaly.

Next dide
And so | thank you, and | hope that the thousands of you that will be
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participating in this great adventure of tech. transfer in the future will
find it as satisfying amission asus at MIT. Thank you for your attention.

MIT

Q& A

Answer:

That's very insightful. | think that unfortunately it's easier in the United
States to close a business because you run out of money.

Our employment laws in the United States are such that if you run out of
money or are running out of money, you can lay people off quite easily,
legally, but it is very painful personally and | think people learn from
that.

But to come back to the issue of not getting a black mark, employers in
the United States, investors, believe that people can make intelligent and
honorable failures, and that it is not a black mark. It means ‘| tried
something but | did not succeed. | was not a bad person, | tried hard and
| learned. | think that is very important.” But we also try to say to the
students, particularly our students, that ‘you are good, you're very
talented and therefore if you fail you have enough talent and energy to
start again.’

MIT

17




Perhaps the mediocre cannot afford to fail but the first class can.

Answer:

First of all, we have failures everyday.

Patents that we file are never commercialized, or companies that we
commit to where the leadership is not good enough.

But, | think our biggest failure was earlier, where MIT had a tech.
transfer operation that was very slow and did not have the commitment
of good people. And in the 1980’'s when other schools were beginning to
have a lot of tech. transfer, MIT had a very dow, poor program and it
took them perhaps too long to clean it up, but we did, before my time.

1980
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Answer :

Firstly, the system is much the same in both the state universities and the
private universities in the United States. The incentives for the
individual faculty members are very strong. One is that if the patent or
the license for the royalties, the inventor gets one third of the net
royalties, so there is a strong economic incentive there.

Secondly, our faculty are paid in theory for 4 days per week and have
one day per week for private activities, and many of them consult for
industry, with a substantial supplement to there earnings that way.

Of course if they choose to form their own companies, perhaps with a
license from the university, there is the possibility of very real wealth if
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their companies are successful.

And at the university itself, if they collaborate with industry, large
companies to support their research, then they have more money for
research, more graduate students, more technicians and more equipment.

So | think that is the first question. The second one, which is *“What is
the relationship of patent ownership when universities work on
collaborated research with companies at the university? About 20% of
MIT's research, that is 20% of 400 million, so about 80 million dollars
per year comes from industries supporting research at the university.
And | think many of the companies here have supported research at MIT.
And every research with industry is conducted under the same open
academic principles that we do all our research.

The university will own the patents, but the companies will be granted
first right to take a license to the patent.

Does that answer the question you had?
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Answer:

Thank you for your comments. The first question, if | can rephrase, is
the research at MIT shifting from basic research to practical research?
The answer is ‘NO’. The answer is ‘no’ for many interesting reasons.
The reward system for elite academics is the ‘opinion of your
professional society and your peers.’ If you bring your research away
from fundamental state-of-the-art basic research, you will no longer be
top in your field. So | think that the academic world, at the elite leve,
self disciplines that way.

As to the percentage of faculty members participating in the process, |

don’'t have a number, but it varies greatly by department. You will not
see much in theoretical physics or in astrophysics, but you will see a
surprisingly larger number in biology because of the rise of the
biotechnology industry, and because also we have taught people that it is
possible to do both. Within the university, you can be at the top of the
field of basic research and still spend aportion of your time separately,
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doing entrepreneurship. So that we have Nobel laureates doing it, and its
working to allow people to be excellent on both sides. | think, although |
don't know the numbers, perhaps overal in science and engineering,
perhaps about 20%.

And perhaps higher if you count all the other types of tech. transfer
besides patents. The collaborative research with industry, the consulting,
etc. then | think you would get between athird and a half.

20

22




Answer:

Ok, so we have 2 questions; the first is building the infrastructure around
a community. | don't know how that gets started. | know that as small
companies form, then the type of people who help them form around
them and the community grows organically as each piece feeds the other.
| think you need a legal infrastructure, clearer and easier bankruptcy
laws, and you also need startup venture capital which is very different
from banking venture capital. Perhaps that can be helped by government
also.

It is very peculiar, clusters form because they grow organically and they
form themselves.

Y ou need all these elementsto do it easily and so it is much easier within
an established cluster such as Palo Alto or Boston than it isto start in a
geography where it doesn’t exist.

As for your Berkley question, | have had the opportunity in a consulting
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project to look at Berkley’s organization. | know the dean’s opinion on
the lack of profitability of patenting in electrical engineering. His
opinion would not reflect the experience of MIT or many other schools,
and it can be in some ways a self fulfilling prophecy. They have set up a
different relationship with industry which has discouraged patenting in
their electrical engineering department. | don’t know whether it will stay
that way with the new vice-president of research.
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Answer:

In answer to the first question, | think | may not have explained quite
rightly. What we said isthat if the professor of the university took equity
In the company, shares of stock in the company as aform of royalty, then
we would not accept sponsored research. There are times when the
sponsored research is necessary to bring forth the technology, that is, it is
not ready to leave the university, and in those cases we would make our
licensing agreement ‘ cash and royalties and we would not take equity.
And that decision is not made by the company, but is made in a
discussion between the researcher and us explaining the rules and saying
which is more important. Do the additional research, without which it
can’'t go, or push it out, take the equity and do it outside the wall. So that
Is how we make that decision. It works, it isadifficult decision but if the
rules are strict, it is made.

The second question is very insightful, that is the more powerful
universities, the Stanfords, the MITs, the Harvards, have a kind of
market power in which we can hold the rules and say ‘if you want to
work with us then we need to stick by our fundamental principles.” But
as you go down to the second tier universities where the academic
prestige is perhaps not so important for the individual faculty members
because they are never going to win the Nobel Prize anyway, and they
need the money more, it gets harder. So what we have tried to do, we
being the more €lite universities have tried to keep a very public
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dialogue about these principles so that industry could not play one off
against the other. However, it became a standard of behavior among the
elite universities, based on principle....... Perhaps | should let the
tranglator.....

But at the same time as part of this public dialogue which is also directed
to industry, we say ‘we can make it work for you. We can make proper
agreements that will be satisfying to industry if you will learn to work
with us.” And in the more wiser and experienced companies, they too are
saying that they want the universities to be thinking about the future, not
just the present. So they have joined us, in that we can make it work with
the different rules.

About 6 or 7 years ago, MIT had a big debate of whether we had to
soften the rules in order to bring more industrial research in. And there
were great debates and we decided ‘no, we are going to hold.” Since
then, the level of industrial support at MIT has gone up three-fold, so we
can make it work.

We believe very strongly in the virtue of academic principles but we also
believe very strongly in the virtue of technology, and the obligation of
technology transfer to bring benefits to the public.
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Answer:

First of al | agree with you completely on universities producing
knowledge and discoveries, and not technology. Perhaps the word
‘technology transfer,” although it has become the official word, is not
really right because we are talking about knowledge. Perhaps protected

in a patent, but it is not technology in the sense of industria utility. |
agree with you.
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